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INTROCUCTION 


The Burroughs Micro Imptementation Language (MIL) 1s a3 symbolic 
coding technique that makes avaitabtie all the capabilities of the 


8180C/31700 Processor. The MIL compiler's machine tlangquage 
output is ready for execution directly upon the hardware. The 


user» however» must be prepared to prograrmatically control the 
totai environment including bDoctstrap Loading»s interrupt servic- 
ings and potential sachine malfunctioning Cesges parity error 
detection). 


To use MIL properly and efficientiys the programmer must have an 
extensive knowledge of the avyailabie registers and their capabil- 
ities. This product specification describes the registers» the 
syntax and the semantics of the MIL language and may be used to 
write programas without prior knowledge of the syste#. 


RELATED DOCUMENTS 

| 

: A description cf the Input/Output subsystem and the I/70 descrip- 
| tors as well as more detailed information about the registers can 
| be found in the 81800/81700 Systesas Reference Manual Cforr 
! 1057155). 

| 

: 
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MICROPROGRAPEING CONCEPTS 


Microprcegramming is @ method for orogramming 3 computer hardware 
architecture. The microprogrammer is concerned with machine 
registers which were formerly the domain of the hardware systems 
designer. Strings of microinstructions mantpulate those internal 
registers to present an outward appearance cof system hardware 
which is more functional for problem-oriented programming. In 
most Machines in the market piace» read only geacries CROM*s) 
| contain microprograms which convert the unique internal environ- 
| ment of several different processors into a standard assemdly 
language. Once created» the sicroprogrars are unalterabtie and 
may contain compromises in efficiency decause of a Limited hard- 
ware instruction set. 


The Burroughs 81800781700 implement a writable control memory and 
has several sicroprograsss each optimized for the functions it 
Will perform. The virtual system architectures chesen have been 
| those of the standard problem-orienteds compiler languages» such 
- as COBOL and FORTRAN. Qther wicroprogramgsers way choose archi= 
tectures and create languages aptimized for cther purposes. 


MICROINSTRUCTIONS 


A microinstruction is the sgaattiest programmable cperation within 
the system. Each microinstruction is fetched from control memory 
and deccded in the Sehcros register to be directly executed by 
the hardware. 


$e Sad RETR SRAM OL Slt BAD tat asi Sita 
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DEFINED FIELD CONCEPTS 


Speciat hardware,» called a Field Isolation Unit» has been inpie=- 
mented to achieve bit addressabdslity and variabte tength fieids 
and to automatically increment addresses. This allows maximum 
flexibility in defining data fields and rescilves the proplenm of 
packing and unpacking data fields across hardware container 
boundaries. 


INTERPRETATION OF THE VIRTUAL LANGUAGE 


The traditional approach to supporting a higher-level language is 
to transtate the source statements as written by the programmer 
into ancther language either directly reccegnized By the hardware» 
Ce eGep Machine object code) or easily translatable into the 
machine object code fe.g.» an assembly tangquage). An alternate 
technique is the interpretive execution fcr each source statement 
with a Llogicaiiy equivalent routine in some iocwerrlevel Language. 
A micreprogramaed system offers the opportunity to combine the 
best of both methods. The source statements in the higher-level 
language are translated into a virtual system code by a conpiia- 
tion process. This system codes also catied S-code or S-tan=- 
guage» very closely resembies the original source Language. 
Microinstruction routines then interpretively execute each 
virtual Language statement. The resuits are: 


- a faster comgpilation 


- a system architecture» as expressed in the set of micro- 
routines which is optiagtzed to the source Language 


- areduction in the memory space required to encode each 
source ianguage operation 


A set of smicroprogrammed routines is caited an interpreter and 
effectively creates 2 yirtual systea architecture for the source 
 danguage being executed. That is» when the COBOL interpreter is 
executings the system its effectively a COBCL sachine. When the 

FORTRAN interpreter is executing» the system is a FORTRAN 

machines and so on for any other S-Language defined. | 


S=1 
BURROUGHS CORPORATIGN COMPANY CONFUDENTI AL 


COMPUTER SYSTEMS GROUP B1i800/81700 MIL 
SANTA BARBARA PLANT | Pe Se 2212 5298 CE) 


SYNTAX LIAGRANS 


The principat means of descriting MIL syntax is through the 
syntax diagrams commonly known as *RAILRDAD™ notation. The basic 
conventions are discussed below. 


FORWARD ARROWS 


Any path traced along the directionat fiow of the arrows wiil 
produce a syntactically vatid conmand. The foltowing exaapte 
iliustrates the technique: 


| i i 

m=-DOWN@<BY THE~---OLD------------S TRE AMo- 2 === -------- wae nee n- ===>] 

i 4 i i i 14 i 
1--UP=->1 i P-MILL=->1 | I<-WHERE I--e-------->1 
I | I i 
1--RIVERS IDE------------>] {-FIRST->1 
i 1 
1-LAST=-->1 


4 : 4 i i i 
i--FOUND<-->1i I $--C(NOT ME BUT YOU)<-->]1 i 
i | | i 


Pa- TADPOLE Sonne nnn nnn nnn oo = = === ==> J 


i 
ij 
ii 
1 1 
i i 
ii 
14 

i 


Valid syntax generated from this diagram could be: 


DOWN BY THE CLD MILL STREAM. 

UP BY THE OLC» CLO STREAM 

| DOWN BY THE RIVERSIDE WHERE I FOUND TACPOLES 

— DOWN BY THE OLD STREAM WHERE I FIRST SAW YOU (NOT ME BUT YOU) 
-_ UP BY THE RIVERSIDE WHERE I LAST FOUND YOU 


The bridge over O10, unless otherwise specified» can be crossed 
any number of times. sf : | | 
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ENOTOFSSTATENENT 

The coapletton of 4 statement is indicatec by the follcwing 
conventians ; | 


CONTINUATION 
The fotlowing convention indicates that any number from 0 THROUGH 
§ is syntactically valica:; 


sweaea i} aunauwaance> ] 


f oe I 


KEYWORDS 

Uppercase tetters indicate keywords which tust literally appear 
in MiL statements. 

NARTABLES 

Lower-case ietters»s words and phrases indicate Syntactic 
variables which require information toa be supplied by the 
programmer. The following exasole titustrates the technique: 


won e een e-s--animals WERE <--IN----------THE bodysofewater-- 2? =>] 
i ' 4 | 


i i | i i 


1--SOME-->1 1=CLOSE TO->1 


Valid syntax generated from this diagram might be: 


THE TADPOLES WERE IN THE STREAM 2? 
COWS WERE CLOSE TO THE POND 2 - 
SOME BIRDS WERE NEAR THE OCEAN ? 
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EASIC COMPENENTS CE MIL 


To understand MIL crammar the user should be familiar with the 
following basic elements of the MIL language. 


underscores ama a = ocna=n)> j 


f 


b---9-->] 


letter: saanwafoaveaes5 ] 
q =. /- | t 
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eewennaannwneaceaeen «> ] 


i 
a=> | 
| 
==>] 
! 
-->] 
i 
«=> | 


arpersanc 


biank Cone nonvisibtie character) 
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SQEANTIFIERS 


j ! 


j [Lc eemewes awe | J Ce mem aan we ena ena} I 


i j i i i i 
4d j 
j 1 
j-<-=— . omae> | 


{ j 


pees 4 S===>) 
RESTRICTICNS: 
ae An identifier must begin with a letter. 
be An identifier may not cantain blanks-~ 


Cs Reserved words may not be used @s identifiers. (See 
Appendix C2 Reserved Words and Sy#tols.) 


ds An identifier is timited to a maxiwus of 63 characters; 
oniy the first 25 characters are used in uniqueness 
detection. 


EXAMPLES: TEST .NAME.1 ¥2123.0 AEC LOOP_iz 


LABELS 


3 ] ¢ me eweeseasacaaaa |} ] ¢ ww wee ea cweea |] j 
] | i j 3 i 
tabelt: see eonaewees! attepfe te ses eee swam wenn eee meee me sews mam asaa)> | 


- I 1 
i i 
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unigue.label: =<--*--label«-<---5] 
pointeladeledeciaration: w<-2"- ,ztabel---=-->] 


point.label.reference: ee # enewcen-{abelo---=>] 
| i I 
j~<<« om ea) j 


Label.re ference: o=--"-uniqueslabel--<--------------=->] 
i 
f---rpoint.label.reference-=>! 


labelt.declaration: c**""unique.label sme ewe ec ee cence eean=)>] 
j j 
le--point.label.declaraticn-=->1 


Labels may be declared ty: C1) starting the Label anywhere in 
colugns i through 5 of 2@ source image» or (2) starting the Label 


immediately after the reserved words TAGLE>» SEGMENT » or 


CODE.~SEGMENT. (See also Segmentation: Label Addresses.) 


RESTRICTICNS: 

ae A label must begin with a Letter or a digit. 

be A label may not contain blanks. 

C. A tabel is Limited to a maximua of 63 characters: only 


the first 23 characters are used in uniqueness detection. 
de Unique Labels. aust be ceclared only once. 
Ce Point labels may or may not be unique. 


EXAMPLES: .A.POINT.LABEL REGULAR.LABEL LCOP SEGINNING.OF.TEST.1 


SnD SE eee Sale ele ee ee Eh et Sa ee Se ee ee bee De Re re eee ne 
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% USE GF OUPLICATE POINT LABELS 
“-> Lap 


. z CODE 


IF X=¥ THEN GOTO +#LOcP 
ELSE GCTO -LOOP 


ee ee ee 


e-> ~LCOP 


Z CODE 


{ 

i 

! 

i Go Tc -Loa0P 
i 
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CARD TERBINATORS 


RESTRICTICN: 


A percent sign (€2) is treated as any other string 


character if it is contained within a 


charécter.string. However» in atl other casess a 
percent sign will cause the scanning cf the current 


‘SQurce image to tersinate. 


E1lT STRINGS 


binaryestring?: 


3 Cian enn anannaa @ j . 


sean ewcen (ler accanaa> j 
; 1 


quartat.stri ngs woseces cence scca=>]} 
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octal.string: 


hex.string: 


Ditegrcup? wm "e3"-shexestringcrsssssseseere=>] 
aN ! 


H {eens aaaaaase a | 


1 | 


ee eee 


i ee | 
pore -->] 


j Cewsoececoasesana a | 


ee Ue | aanea(} a G@umaeaaaaeea > } 


1 oso { 
i i 
Jw<~ A =>] 
1 sae | 
} aaafa=s> | 


t<---(4) hexestring------>1 
jiconieel eT ee Pee 
‘cdi iauteet shviewoude 
sma ae ae 


bite.string: -c-.tabit.groupd--->1 


iF i A ete Saag aie Herd age Lee bier keys eee as Bete a AA Da ah Sage ci Miede Fag Sear AG teas Syed Seg Se eae aks 2 Oe ee ee es A. EIR sees i ME 

~ * aoe 
. 3 apa , Vans per: ‘ : ror Seat an 2 eg Repti ok ath Ue oe tinea dyes Plank a * pees eh tape tink salle “Ske 
wa be Bat anna Ek ca se ante Adelante es Balltices Melba iO™ cine cai samcontiadl” eset 8 pected” Satanic Uk dat etty Sits eR “iE. 
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NOTE: If no bit sode is specified Cise.» the indicator digit in 


parentheses is omitted)» then “hex” 


iS assured. 


mn 
ed 
nd 
A 
i 
Ki 
ay 
ah 
a 
+l 
me f 
a 
al 
a 
ve 
i 
i 
wad 
bd 
Bt 
| 
‘| 
el 
| 
if 
a 
rn 
rant 
- 
eh 
2 
a 
a 
a t 
ra 
- 
is 
be 
i 
: 
A 
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CHARACTER STRINGS 


string.character?  s-s+2e-<digitt ss sees ere ---- --->] 


, 1 
b-sewelettersnseseen----->] 
I i 
b----special.character-->} 


string.character.list>: ---=---stringecharacter------->] 


character.string: “--"string.character.list*--->] 


string: 


wrrwrmncharacterestringt-c7--->!] 
i i 
t---bit.stringe------>] 


EXAMPLES3S @D123456789A8CDEF @ 


NOTES 


2€2)1231233 

"aeTHIS IS AN EXAMPLE OF A CHARACTER STRING" 
“### ROW THE SOAT GENTLY 2... * 

3A8C1)10012 


The quotation mark (") cannot be specified as a string 

character. As an aiternativers a idee ke way De spec- 
ified instead of a character.string; €ege> AFA repre=- 
sents the quote character. In this case» it is useful to 

Serace QUOTE=a7Fo3 for the sake of clarity and flexi- 
ility. 


cee ek Ae et ae 


RNC Re ee ae ee a i rae aa a a oe eee ere 
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LITERALS 


{ 1 
| i 
f---declare.special------>] 
1 j 
i---dectared.identifier-->! 


declaresspecial: ----DATA.LENGTH Citem)---------------------------5] 


i i 
PewLENGTH.BETWEENJENTRIES Carrayeidentifier)-->1 


items  --"-==-declared.identifier--------------->} 
i 


declaredeidentifiers <-------siapleeidentifier------->1 
i ) | i 
le---array-.identifier--->1 


arrayeindex:  ---(nunber)--->! 


DATAeLENGTH Citem) will supply the specifiec or cozputed tength 
in bits of the indicated iter. For an arrayeidentifiers the 
length wilt be the tength of one of the itezs in the array» not 
the tength of the entire array. DATA-LENGTH (string) is useful 
for obtaining the length of a variable Length string used as an 


actual psrameter of a Macro (see MACRO in MIL STATEMENTS). 
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LENGTH.SETWEENLENTRIES Carray.identifier) wilt supply the bit 
difference between the beginning of one .iter in the specified 
array and the next item tn the array. Note that in the case of 
structured arrays (see Structured Declarations) this witl not 
always be the same as DATA.LENGTH Carray.widentifier). 


EXAMPLES= 1587 
"STRING* 
ARRAY .ELEMENT (7) 
DATA.LENGTH C™ASC™) wilt yield a value cf 24 bits. 


DATA.LENGTH CANLITEM)»> where AN.ITEM is declared as BITC48)>, 
wili yieid a value cof 48. 


LENGTH.BETWEEN.ENTRIES CAN.JARRAY)» where AN.JARRAY contains 


elements of length CHARACTERC12) will yield a vatue of 


12*28 = 96 bits. 


ARITHMETIC EXPRESSIONS 


arithmetic.eexoressions 


| 7 | j 
i I i j i i 
few=- ( --=>1 Il--adding.operator=->] f-- ) <-->] 


_b<eer--gultiplying-operator---- | 
| t 


ter ais. sees evnwoonseoe| jraral “vce eww ans awecesaae > ] 


adding-.crperator: eseewena §& asueanaa=a>} 
t ab 


J --<- =m o=w>] 


ar lng Pe PSEA 
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muitiplyingeoperators s3eess &£ seeesee)> j 
| j j 


Arithmetic expressions yield numerical yalues by combining 
literals in accordance with specified operations. The operators 
+>» “» wt» and # have the conventional mathematical meanings of 
additions subtractions asuitiplications and divisions respec" 
tively. 


The sequence in which operations are performed is determined by 
the precedence of the operators invoived. The order cf prece- 
dence iss ! 


First: * / 

Seconcs + - 
When operators have the same order of precedences the sequence of 
operation is detersgined by the crder of their appearances fron 


left to right. Parentheses can be used in normal mathematical 
fashion to override the usual crder of precedence. 


Parenthesized expressions are treated as teras> 12@e,» they are 
evaluated by themselves and the resulting value is subsequently 
combined with the other elements of the arithwreticeexores sion. 
Thus the normat precedence of operators may be overridden by 
careful placement of parentheses. 


EXAMPLES: 
4e3 # 205 = 12 # 10 = 22 
C403) * (205) 


12 + 10 = 22 


hos (392) © 5 = 42505 = 100 


peTUCEEIRIE Ee PTET ee es OY ear eaee: EERIE BEET REEPEEEPEEDET 25 ULI LEILIILEL LES EL i Se Se ee Le eet 1S Ta Ne a a a aera Coe ey 
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SIRUCTURE CE A MIL PROGRAM 


There are two parts or sections to a MIL oregram: the dectlara- 
tions and the body. The declarations should contair: 


ae A comment description of the function of the MIL program. 
5b. Any giobal data structures (DECLARES). Note that “"gio- 
bai“ refers to use throughout the programs Local refers 


to use restricted to a part of the program. 
C= Any globat DEFINEs. 


d. Any MACRG definitions. 


The body foilows the declarations and wilt contain atl code-pro- 
ducing statements. The statements should be logically grouped in 
labeled BEGIN...END blocks. Each BEGINe»~-«END block may contain 
its own tocal dsta structuress LOCAL.DEFINEsS or Labels. The tast 
statement of the body should be FINI. 


The following is a basic outline of a MIL program using the above 


generat rules. For specific details on assegbly coding forms and 
program exanaples refer to Programming Techniques. 


{---> 
a j Z% descriptive comment 
Declarations 1 DECLARES 
- 4 i CEFINEs 
1 MACROs 
pees 
le--> 
' 
} LABEL.A 
i BEGIN A 
Ccode for A) 
| | END A 
Body | { LABEL.B 
i BEGIN 8 
{ (code for 68) 
I END 8 
{ FINI 
12-2? 
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SEGMENTATION 


Segmentation in MIL is @ multi-faceted and somewhat complicated 
subject. Because MIL is the Language of the 81800/B1700"s» and 
because it is used for many different purpeses (Diagnostics» 
Emulators» Interpreters» I[/0 Drivers» MCP Kernels» etc.w)» it rust 
attempt to satisfy the needs of a wide range of userse Segmen= 
tation plays a particutarty important role on the 81800/781700'"s 
because of the READSWRITE access capability of the hierarchicat 
memory structure (M-Nemorys S-Memorys Disk). 


LABEL ADDRESSES 


To begin the discussion on segmentation» we must first identify 


the tabel types pertaining to address assignment. They are 
regular.labels and physicat.labels. (These shoutd not be 
confused with the two types of Label representation? 
uniqueelabel and point-tlabet. See Easic Corponents Of MIL: 


Labels.) The types are based on how the labels are declared which 


in turn deleemines how the address of the label is toa Se 
ast gned= 7 


A tlabel which is dectared by starting it in cotumns 1°75 of a 
source image is always a reguiar.tlabel. A regular.label is 
aiways given the current segment.codeeaddress when the labet is 
dectared. | 


A label which is declared by starting it imaediately after the 
reserved words TABLE» SEGMENT» or CODE.SEGMENT is aiways a phys~ 
jeal Label. A physical.tabel is always given the current physi-~ 
cai.code.address when the label is dectared. 


The seqment.code.address is updated by 16 as each amicroinstruc- 


tion is generated and can be changed to a new vatue by the 
appearance of a SEGMENT or CODE.SEGMENT statement. 


The physicat.code.address is also updated by 16 as each microin=- 


struction is generéted and can be changed tc a new value by the 


appearance of an oop ceca Te statement. (See MIL Statements: 


ADJUST) 


Both ele “eicuaiat tie ite and the _seguent.cade.address are 
| SHetzatszes to . pooner when a COapEAat TOG megs: | : 


ik datas Malina S Lica seth tind i ena Uae alba Silk BL idan Raa hn? SERS aa Sealers cED > in LCR Ae. TE a PRE de SAORI TMi EAL a Radidsa ck Randi RE 9 we aca s Ali OM lac bid SRI te hel Seat asics a «Rat Balibasith wile AIOE hk Kent A ht emet titel ~ ae tb SB nda! ease ue ere ne ee bei 


6°'c 


BURROUGHS CORPORATION COMPANY CONFIDENTIAL 


COMPUTER SYSTEMS GROUP Bi800/81700 MIL 
SANTA SARBARA PLANT P. Se 2212 5298 C6) 


SEGMENT STATEMENT 


SYNTAX: 
SEGHENT «----NEHSEGNENT «0-9 ceew onnennnnnmon ann aaa aes es Sa | 
Sank aebenaliieaga ini eenaniabedts Clabel) cme 
| eT ae 
Note: The literat must be MCD 16. 
SEMANTICS: 


Through the use of the SEGNENT statement» the user has the teans 
to divide the MIL program into seweral parts such as ae single 
primary.codeedDlock and one or more segmentediock(s). The prins 
aryecode.block should provide one or more areas suitadle for 
containing the individual segment.dlock(s). These areas are 
designated by declaring one or more regular.eiabei(s) somewhere 
within the orimaryecode.block. Quite cften there wilt be cnly 
one designated area for segment.block€s)» and it will begin at 
the end of the prisaryecode.block. 


The purpose of the SEGMENT statement is to inform the compiier 
exactly where the segment.Dlock wili be (relative to the 
primaryecodeeblock) when its cede is executed. In this way the 
compiler can generate the correct Oranch/catl displacements 
whenever a statement in the priwary.code.Dlock Eranches to or 
cails a routine in one cf the segmenteblock(s). in the same wayr 
a statement in one of the segsent.block(s) say tranch to or calt 
aroutine in @ither the primaryecodeeDiock or I3n any of the 
segmenteblock(s). (See MIL Statementss EMIT.RETURN.TOJEXTERNAL » 
CALL.EXTERNAL» BRANCH.EXTERNAL.) . 


All code is assumed to be in the primsary.scedeeblock until the 
first SEGMENT statement is encountered. Fron this point ons ali 
code is assumed to be in that segment untii the next SEGMENT 
statement Is encountereds and so on. 


The SEGMENT statement may aiso be used to specify togicat breaks 
within a continuous stream of codes In this case» only the name 
or the segment needs to be specified since the code addresses are 


to continue dinearty. |The entire program and alk of the — 
segment.block{s) are given entries in the segment dicticnaries as 


part of the parameter blocks associated with a MIL code file. 
Frogs these dictionary entries» and from the name=to-nursber 


_ correspondence table» the addresses and Lengths for each segment — 
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are availabie and can be used to do sophisticated static binding 
prior to execution of the code. CSee MIL statement: MAKE.SEG= 
MENT.TASLEENTRY). 


CODE SSEGMENT STATEMENT 
SYNTAX: 


CODE SEGMENT <----<-t abel <-<---->1 


SEMANTICS: 


Another form of Segmentation in MIL is used when a microprocran 
is running with the MCP» or under MCP control. With this mecha- 
nis@#@, 4 microprogrammer is able to specify which pertions cf the 
program are to reside on disk untii they are actually needed for 
execution. This provides the progragrmer with the same facility 
normaliy only found in higher tevel languages. 


In order to use this facility» the programger must follow certain 
ruies and remember some restrictions. First» sce definitions: 


magnecode-block AL code  $£ generated until the first 
| CEDE.SEGHRENT statement 1s encountered: 
this may encompass the primary. codes block 

and one or wore segment .block(s). 


external .code.block Ail code generated peeioen a given 
CODE.SEGMENT Statement and the next 
CCOE.SEGMENT statements cr the end of the 
programs whichever coses first. 


Rainwcode.base The M-Mesory bit adcress cf the first sicro 
anstructicon in the mainecodeebiock. If no 
part of the maineccdee-block resides in 
M-Menory,» then the main.ecodeebase should be 
0. 


if the processor is an S-Memcry processors 

then the mainecodeebase sheuld be the 

memory address of the first microinstruc- 

tion in the progran. (See MIL Statements: 
 =MAIN.CGDE.BASE.) 
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abr.topa A 24-bit bucket containing the MBR value 

for the tmainecode.block. In additions 


Since the M3R value is atways a MOO 16 
numbers the tow orcer 4 bits mbr.etonon 
shouid be the TOPM value of the 
mainecodeeblock. 


The microprogrammer ssust provide the following items in a 
programs 


le A define for MAIN.COCE.BASE to indicate the Scratchpad 
register containing sainecode. base. 


EXAMPLE: 
DEFINE MAIN.CODE.BASE = S14B# 


20 A define for MBR.TOPM to indicate the Scratchpad register 
containing moretoome 


EXAMPLE: 


DEFINE MER.TOPM = S15A¥ 


The abeve defines must be included in the maitnecode.dlock and 


must not be defined within some LOCAL.CEFINE scopee In addition» 


the two Scratchpad locations must be initialized by the inter- 
preter when it is given control from GiSMQ. 


Se A routine Labeled GO~TC.LEXTERNAL.SEGMENT to interrogate 
the interpreter dictionary and generate a communicate (Cif 
necessary) to guarantee that the recuested externat.code 
segment is present in S-Memory. In acditions it must 
perform the initial transfer to the external.codeeseg- 
ment. cExampte: 


ox San) ee me) ah rs Gh 7 - vst ai Satie ve 34 a 
Se eA a tee LU el a A aie as, 
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GO.TOsEXTERNAL «SEGMENT 
zx T CONTAINS SEGMENT NUMBER 
2 L CONTAINS SIT SOISPLACEMENT WITHIN SEGMENT 
SHIFT T LEFT 8Y & BITS Te xX % T « 64 
SHIFT T LEFT 3Y¥Y 4 B81T5 Tl Y ~ JT « 16 
MOVE SUM TC FA 2 T * 30 
ADD ADOR.INTERP.SEG.CICT TO FA 
READ 2 8ITS Ta xX 
IF LSUX THEN % THE SEGMENT IS PRESENT 
BEGIN PRESENT 
COUNT FA UP BY 32 


READ 24 a1T5 TO X % SEGMENT BASE ADDRESS 
IF SUBSET THEN INCLUCE Z FOR S-MEMCRY PROCESSORS 
BEGIN 
MOVE tL TO Y 
MOVE SUM TO A 
END ELSE 
BEGIN 


MOVE 0 TO TAS % NECESSARY FOR 
~ M=MEMCRY SYSTEM 
MOVE L TO T % NEW A AND TOPM VALUE 
MOVE X TOL ¥ NEW MBR VALUE 
TRANSFER. CONTROL 
END 
END PRESENT 
MOVE T TOL _ | 
MOVE 58 TO T : ¥ COMMUNICATE NO.FOR 


% NON PRESENT SEGMENT 
SHIFT T LEFT 8Y 16 BITS 
SET L(0) . % GNE LEVEL SEG DICT. 
GO TO GIVE.UP.CONTROL. % SAVE STATE AND XFER TO 
| | 2% MCP VIA GISMO 


POINTS TO NCTE: 


as The initial “T" and “L"™ values are supplied by the 
compiler prior to entering the above routine. 


De The contents of other registers may be overwritten» 
depending on how the routine 15 written. 


Co | The routine must push a 0 (zerc) ontec the A stack for the 
M-Megory Processor. This is necessary so that an exit 

within an external.ccode.block can be trapped into a 

routine that witl transfer contro back to the 
gmain.code.block. This atso implies that parameters may 


not be passed via the A stack when initially transferring) 


to an Se eC One ec oces ican | 


| The ecuniles will Urecide atl ienee- ‘(oueines necessary to effect 
“ee transfer to end: “feos, Sr RS oe o eran terns. “48 


ure a tiie ea a a a 
PM is PEA REDE EBD OIE SB dine on SEE AD Ad ORR , 
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The only kind of transfers allewed are calis and branches from 
the sainecodeeblock to an external.codeebiccks and from an exter- 


nat.cede.tilack to the m@tn.code.hlack. Transters Detween exter- 
natecodea.tleckis) gre not allowed. In additions» such catils and 
branches tust Oe syntactically separated frem cails and oranches 
within the the same code block. Instead of CALL» the command 
CALLeEXTERNAL must be used. Instead cf &0» the command 
BRANCK.LEXTERNAL must be used. {See MIL Statements: 


EMITRETURNSTOSEXTERNAL» CALL.JEXTERNAL and BRANCH.EXTERNAL.) 


Following is the code the compiter generates when CODE.SEGMENTsS 
are used. (CALi Labels used in the examples are shown for clarity 
only: the compiler has its own internal represertaticn for the 
labets.) 


MAIN COOE BLOCK. 


as For each different Labet occurring after a CALLAEXTERNAL 
cor BRANCH.EXTERNAL statement in the main.ecode.Dlocks the 
compiler will divert the catl or branch to the foitlcring 
code which is generated at the end cf» and part of» the 
main.ecodeeblock 


MOVE ADDRESS Clabet) TOL 
MOVE Label.segment.enumber TQ T 
GO TO GOwTOQ.EXTERNAL SEGMENT 


Db. Tf tke program executes on an M=-Memery Processor (81726), 
the following code wiil be emitted in the 
azin.code.tlock: | 


EXIT~TOEXTERNAL 
MOVE TAS TOL 
MOVE TAS TO 7 
MOVE LF 0 TF 
MOVE 0 TC LF 
TRANSFER.CONT ROL 


fe Aeat oom seta Wop, ares pre Te sriatbeisigiaged oie neti aA eotocan SCR Ae 
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EXTERNAL CODE BLOCK 


ae lf the procram executes on an Mm=Hemcry Preceessor (81725)>5 
the following cede wiit be emitted at the oeginning of 
eyery externat.code.dblosck: 


MEVe TAS TOT 
LEAVE SEXTERNAL .SEGMENT 

MOVE MOR.~TOPM TO L 

MOVce LF TO Tf 

SET LF TL 0 

TRANSFER.CONTROL 


D. For each different tabet occurring after a CALLJZEXTERNAL 


or SRANCH.EXTERNAL statement in the external.cede.btlock» 
the comptier wilt divert the catt or oranch te the 


following code which is generated at the end of» and cart 
Of» the externat.-codewblock. 


le If the program executes on an S*Merory Processor 
C8ivz12-81714) the following ccde is generated: 


MOVE AQDRESS (label) TO xX 
GU TC SUBSET .BRANCH.TO.MAIN 


Ze lf the program executes on an M=Memery Processor 
(81726) the following code is generated for each 
different tabel in a SRANCHAEXTERNAL statement: 


MOVE ADDRESS Clabet) TO X 
GG TG BRANCH.TO.MAIN 


Se Tf the program executes an an M-Memory Processor 
C3ifz6) the fottowing code is generated for each 
different Label in a CALLLEXTERNAL statement ; 


MOVE ADDRESS Clabet) TO X 
GO 10 CALL~TO~MAIN 


Se At the end of every external.code.bBlock the fottowing 
code is ezitted. | 


ie For S-Memory Processors (81712-81714): 
SUBSzT eSRANCH. TOMA IN 


MOVE MAIN.CODE.BASE TO ¥ 
MOVE SUM TO & 


rec eed Son BM aw 
ce anes Wo ere 
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Ze For v-Memory Processors (81726): 


OSRANCH.TO.HAIN 
MOVE TAS TQ NULL 
MOVE MAIN.CCLCE.BASE TB Y 
MOVE SUM TC Tf 
GO TC LEAVE.EXTERNAL. SEGMENT 


CALL.~TEMAIN 
MCVE MAIN.CCCE.BASE TO Y 
MCVE SUM TO T 
MOWE #*8R TO L 
MOVE TOPM TC LF 
MOVE L TO TAS 
MOVE ADDRESS CEXTT~.TO.EXTERNAL) YO X 
MOVE SUM TC TAS 
GO TC LEAVE.EXTERNAL.SEGMENT 


| ae when branching fron the main.coce.bd lock to an 

, externail.codeedDlock T and L registers are used» pilus 
whatever registers the GO.~TOQEXTERNAL.SEGMENT routine 
uses. . | 


De When calling or branching te a routine in the 
tainecode.btock>» the X end Y¥Y registers are used: This 
means that they cannot also be used fer passing paranme- 
terse In additions» CP should be equal to 24» otherwise 
the transfer may not take place correctly. 7 


Also» on an M-Memory Processors» the T and L registerss as well as 
the A stack are used. So a good rule of thumb is to avoid X» Y» 


Is Ls» and TAS when passing oaraweters to/frem the mainecode.block 
and externalecode.block(s). 


Co The eed for S=Mesory Processors is cifferent than the 

code for M-Memory Processors. Thus CODE.~SEGMENTS cannot. 
| be used if the prograa may be used interchangeably on 
; @ither the 81710 or the 81720 series processor. {See 
| Appendix As $$ NO EXTERNAL). 
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DATA TYPES 


Three main tynes of data fields may be declared in MIL: 


1) BIT. 
2) CHARACTER 
3} FIXED 


A bit field consists of a number cf bits specified by a number in 
parentheses following the reserved worc 31T. 


A character field consists of a number of @ bit characters» spec 
ified aby a nuaber in parenthesis follcwing the reserved word 
CHARACTER. 


A fixed data field is the same 45 a 817(24) field out is allowed 
in order to keep declare syntax consistent with SDL. 
DECLARE STATEMENT 

SYNTAX: 


DECLARE <«*ee-deciare.element *~-2e%7 5 w2e-=>] 


Speen enate 


The DECLARE. stateecat enectiies the addresses and characteristics 
of contents of la aia arease | 


‘The saximua ee eget de me ee dusgtys>» 


and implicit filters} contained in ane structure is 50. Any 


attempt to decigre sore wilt cause a tabte: over flow error tea be 
cerected a Sac eee bak tes . ; 2 | 


ae array. may aa maximus of. 65535 er evens Gece bauag 
aie coh acta bahid hoch oeted Siskechch Sublet re ae eet eee the a ate 


identifier, 


ic 
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The two types of dectlare.elements agre each ciscussed betow. 


NONSSTRLETURED LeCLARATIGNS 


decitare.element: 


===) Gent i {ers e>o sss sss eF4o=>" “+322 wesw es eee ewan e\enwm=31T (#)---<--= Scans 
! f 34 1 3 ! 
fewrarray eid Cs) ewes eeesswcewsser>} oF PM REVERSER>] PMCHARACTERC g) ==>! 
oe | i 

i 

i 

i 


i i<<ess9= @. ssa ee ees j Pel LAL OSSeeeee==> 1 
L i j j | 
i f: SSeS sgent ri teres =ses=. 2 Se i 
j i i t #50ht Cassese Seen sess sseee=es=> 1 
i t--arrayvyeial gs) -*->]1 j } ] , j 
} } Fe-CHARACTERC#)@->1) LT MREVERSE=>] 
peer Pr raentiticrecs>ssess=s >>I i ot i 
i i 1 a HPP ITREO Soe eee => 
f--arrayeid C3 *°>1 ] i 
i i 
1 i 
i d 
[<Sear se sees eSeSe Ss soee sees Ses] i 
J 1 Note: (€#) = Cexpression) 
ATHERAPS="GASL «ZEROS A Sse esse <s> 
i | | i 
P“ABSOLUTE Literal------>1 
bo i 
Snape dea eetearmer re 
S-1dent tt Ver =sse<es=+<2->1 
i | j 
Fear aye) d- 292 =sees=ses>1 
Data may be declared as simpie» having one occurrences or 45 


subscripteds having as many occurrences as specified by the array 
bound (number). In the tatter cases» array subscripts are consid- 
ered to range from zero to the array bound1i. 


BITs CHARACTER or FIXED specifies ae type of data in the field 
and the fteltd sizes | 


REVERSE specifies that an ites or a structure is to be accessed 
jn 4 reverse manner or in'a reverse direction from some Dasew 
The easiest way to remember what is happening is to realize that = 
the compiler wait simpiy compute the address of a declared iden~ - 
 tifier normally» and then» if reverse is specified» add the iden= =. 
 £iffer*'s tLength to Pre Serial to ee le Redbansii address ot oe eee 


ie a ag, Se eS aes Se ke Ce ae ie in a A ES I i Sa EES et wet 


Se Sia 
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As the syntax tndicates» different data fields having the same 
format may te aeclered collectively insise carenthesis (€ ). 


The following exampte illustrates the variaus options availadle 
in this type of declaration statement. 


DECLARE #8 FIXED» 
C CHARACTER €10)> 
D BIT (40), 
CE» Fe G C5)) BIT C2*5)> 


H €20) FIXEC>, 
I €5) CHARACTER (6); 
where 
8 is a 24 bit numeric field 
C is a if byte character field. 
Cis a 4C bit field. 
F and F are 10-bit fields each. 
G is alse a 10-bit fietd and occurs 5 times. 
H occurs 20 times each element being a 24-bit numeric field. 
I is a 6-byte character field occurring 5 tines. 
Data fieids may be re-formatted by the use cf the REMAPS option. 
Remapping is subject to the same generat rules discussed above. 
The following example best ok Sb ats use: 
B FIXED, € BIT (50)> 


BB REMAPS 8 CHARACTER €3)3>5 
CCOC2> REMAPS C FIXECs 


Note that CC specifies 48<-bits €or 2 etements, 24-bits each)» 
which is 2-bits tess than C's data length of 50-bits. These tast 


two bits will be treated as an igplied filier by the compiler. A 
field may not be remapped larger than its original $1Ze. | 


ip asesg oak cts ASO PERE SS RON Ne aD aN ENTE a Te ee a ee SON NIM MERE II AONE 1 TNR EL Ea SAN EN ANE NA NN SEOUL STN NAVA DUNC ASAIO? ON bag MEL onl PHASER MD UCDO POUL cD AE LSHLPAITE BG Wd Fa PARTE RIEAULN Mh AEM RMSE SEE OAT dre SURES 2D SACBCRRS er VSR AS SIGE Zee SHEA BT APRA Ada MAS HMI ARRAN Le vi 
Sa SI aca NG tag rie et she Kgs shia Bes ee AT eS I ei! sels ie cette bass iss Mlle Nereis WN clade! Butta “Leathe ates neestiabals Cndblaiil ~ sievbasee | mata i antaoihe 


sadtond! iS eatdhi “soiteenlin® Laat 
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There is no limit on the number of times a fielc may be remacped. 
A field which has remapced another aay itself be rerapped. The 
remap sotian specifies that the identifier or the left side of 
the reserved word REMAPS wilt have the same starting address as 
the identifier on the right sice. 


A data field may be remapped to BASE.ZERO which will give the 
field a relative address of zero. For examele: 
DECLARE G REMAPS BASE.ZEROG B1T(7)3 


This device is used as a free-standing dectaration since it does 
not remap a orevicustly dectared data item. 


PR AEESICE METTLE EN EELS BECO tLe ae Bie wus oe LR eee Pee Oe wake uae Stasi Bn SLR cist Ree a ecard” acs sues op Pobealap ceaE l aele Ei aD oR et Tieton 


ge eed 
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ceclar2.eleament: 


Level---identifier-cccc reco“ wee ewww nee Ses eee aici let ee aren Boer, aes a co eet tae 2 
j 4 j { 1 i 
besarrayeid Cf)eers cenceseeseee>] 


I“REVERSE <>] TABLlTC g) eee neem] 
| i i 


I 
] 
| j 
1 P<cewees 4g ste eenene | i i P-CHARACTERC #)=>1 
j i j jo] i 1 
I- (€ “s-"fdentifiers**=7--- ) <-->! | P-FiX Eden =>] 
j i t 1 PeS1TT Cf Jem eens cece ne cen ewen)] 
1 ferarrayeidl #d-->! | ij j 
} 1 PeCHARACTERC#IW->1 PHREVERSE=>1 

] 


[FILLER seo ne cee ne ene nn nee nee nne> | 


lewme7dentifiercssss sss see2=5{ 
| | { 
fe-arrayeid (#)==-=>)] | 

i } j 
P--DUMNMY ome eee ne ne =>] j 
i { 4 
4 

1 

} 

j 

i 


b--Cg)-->1 


a a ae a a ae Notes (C4) = Cexpression) 
| -REMAPS=-BASE-ZERO=---=----=---2-=291 
| ABSOLUTE iain 
re Cree re ee 

Leis beeexewniencibonnantiid 
Litatiegiaieeonsseentoeninicaningl 
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MIL allews the structuring cf cata where a field may de subdi- 
vided inte a numter of sutwfiel¢s» each ef which has its cwn, 


identifier. ine whole structure is erganizec in a hierarchical 
forags where the mest general declaration is a tevel 91% Cor 1). 
No declaration may te cn a tevel greater than $3. A subdivided 


field is called a Grcuc ites,» anc 3a field net suddivided 1383 krown 
as an Elementary Item. 


The type and tength of data need not be specified on the group 


leyei. ALL Elementary items sust indicate type and Lengths the 
compiter wilt assume tyce OFt and add the tenaths of the compo- 
nents to determine the length cf the Group Item. Note that the 


length cf tne Group Item is the sum of the tengths cf its Elemen= 
tary Items. 


In the following example» both 8 and C are considered Group 
‘Items: 3 has a totad Length of 99 Bitss C is 50 Dits Longe 


DECLARE C1 Sp» 
O2 CU» 
03 D B81T(20)> 
03 E 8Llil 30d» 
02 F CHARACTER(S 33 


Grouo Item 
Grouc Item 


Elementary ites 
Elementary item 


Elementary Itezs 


wt HEH HC ER 


Rg FILLERS may be used to designate certain Elementary items which 
the program does net reference. lf the FILLER is the Last item 
in a structures it may be omitted? the cempiler will consider 
the item to be an implied FILLER. A FILLER may never by used 45 
a Group Item. 


C1 88>» 
| 02 Cy» 7 
: oz 0 BIT(20), 
(O3 FILLER SIT(30), — 
| QO2 FILLER CHARACTERC5)> 
2G | BETC30)3 


if the Gi Levet Group Item is an array» it is mapped as a contig- 
: uous area in memory. However» subdivisions of this array are not 
. 3 contiguous as shown in the exagple structure below: 


3 Sra a a mal a a an ee il ak, OR kk ace a RT AIR A SRE A eR Ra aS MO aed nae aa ies te ge #3 Sores Pea Seer an Lg ae Sig Sy . voted ale 
: Ft ee - i incre cda oe Bas Riese eee Ces oer are: rag, pegged ‘ ean PAE TRS rE WE Ps. to 3 ~ 
are TOE WT SOLE DS UNL E SAT E MIM LO URES 277 TCE TIO SOT COLLATED TG SURO TT TRE TU ETN PEAS aT SA EEL 


=f 
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Ci 305) stTC43)-, 2 isplied Length cf 48 Sits 
ce C FIXED,» cer element 
o2 U FIXEU> 


or Caeguivalent): 


G1 845), 
Q2 €C FIXES, 
O2 D FIXED; 


Y--> Ceach item of 8) 48 bats 
} - 
i 
306 Bi B2 B3 Ba 
CG O08 Ci OB: C2 82 ¢32 £3 j%C& 4 

] 
} 
i--> (each element of C and 03 24 bits 


Note that the C*s are not contigucuss being interspersed With 
B * S-e 


lf a Group Item is an array» an array srecification may not 
appear an any subordinate iteaz> that is» onty onedimensitcnal 
arrays are atiowed. That array specificaticn ts agplied to ati 
subordinate iteas. 


If a Greup Item is declared with the REVERSE options then REVERSE 


is also implied for ait subordinate items in that group. Speci~ 
fication of the REVERSE option for subordinate items would be 
redundant. ee 


Structured data may be REMAPped tn the same manner as non-strucc- 


tured data. In additions structured data say be REMAPped with a 
duamy group identifier. The purpose of this construct is to 


aiiow the user to REMAP data items without having to deciare 


another Group Iten which describes the sage area in meacry. Thus 


in the foliowing eveeenes 


01 B 8IT{100)5 
vy @2 BD BETCBOIE kee 
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"3" might be remaofed as 
| C1 33 REMPAPS 8 SiTC100)> C1 CUMMY RENAPS 3B BITC1900)> 
Se ¢C BIT¢3c), or C2 Cl BITC(30)> 
C2 DD BITC7C)> . O02 DD BITC70)> 
Both cs and 68 refer to the safe area in femcerys hence 88 is 


redundante 


lf a REMAFPED item contains the REVERSE opticns then REVERSE is 
also implied for the remapping item. . 


The user shoutd note the distinction Setween DUMMY and FILLER. 
DUMMY is used in conjunction with REMAPS to eliwinate the neces=- 
sity of declaring a redundant Group Item. FILLER is used if one 
desires to skip over a part of the structure. 


The following restrictions apply to the use of DUMMY REMAPS: 


le DUMMY may only be used With remap declaraticns. 
Ze ALL restrictions applying to REMAPS apply to OUMMY 


Se DUMMY must not remap another DUMMY. 


ho DUMMY Group Items must have at teast cne non-fitler 
coaponent. | 7 | 


DUMMY is commonly used to layout 2 temptate of a structure which. 
has no fixed memory address» @egjer» the contents of a register» 
or a table in S-memory at a relative memory address. 
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EXAMPLES: 


CODE 


Cic2 
C54c 
404% 
01D6 
ceos 
440 
D4C1 
O9E3 
cecy 
Dics 
D4&4C 
404C¢ 


Q3cS 
DIDE 
£840 


9807 
DOgse 


7118 


fes5a 


CODE 


7098 


MEMCRY 
ADDRESS 


[G7D0C0C] 
La700003 
CC700183 


t7D0Cc0] 
[7D010] 
C70020) 
£7D030) 
[70040] 
[70050] 
{7D0€0] 
C700703 
170080) 
{700503 
C7O00A0j 
[70080] 
C700C0] 
(7D0003 
C70Cc0] 


QA) @)@> €)@) @) 2) &) @) @) @) @) @) A) &@) 


{7D0F9] 
£70100] 
£70110] 
£70120) 


-@3 @) Aad @) 


mee. 


¥EMORY 
ADDRESS 


COSE8CO] 
(0368003 


COSEEC3] 


£OGO0000 3 


Coeccceoee) 


a C7D0C0) 


B408 3 (700103 


BC30 a £70020) 


DECLARE 
O01 CUMMY REMAPS ADDRESS CNAMES)> 
O02 NAME (5) CHARACTERCS)» 
O3 NAME.1 CHARACTERC3)» 
03 NAME .2 CHARACTERC3)5 


TABLE NAMES 


BEGIN 
"ABE" 


WJGHN * 
"MARTHA" 
"JIM “ 
"LEROY * 


END 


MOVE NAMEC3) TC FA 


READ DATA.LENGTHCNAME.1) BITS TO X INC FA 


READ DATA.LENGTHCNAME.2) BITS TO Y 


‘DECLARE. 


O01 PAGE.AND. SEGMENT REMAPS ABSOLUTE 256000 BIT(24)>5 
O02 P.NO | BITCS&)>» | 


02 3.NO BITC16)>» 
O1 DUMMY REMAPS BASE.~ZERO> 
02 PLT | BITC8)>» 

Q2 3.fF BITC16); 


READ CATA.LENGTHCPAGE.AND.SEGMENT) BITS TO T 
EXTRACT DATA.LENGTHCP.NO) SITS FROM TCP.T) TO xX 


EXTRACT DATAJLENGTH(S.NO) BITS FROM TCS.T) TO Y 
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DECLARE EXAMPLES 


The foliowing will illustrate by example exactly how declarations 


might de used in a MIL progras. CSee also Programming Techni- 
Ques.) 


MM RM RM NN NR MN 


EE RE DEE BE PL OE 


THE DECLARE STATEMENT IN MIL IS ONE WHICH ALLOWS THE USER TO 
LOGICALLY ASSIGN NAMES TO PHYSICAL OR RELATIVE MEMORY ADDRESSES 
IN A STRUCTURED MANNER. THIS FACILITY ALLOWS ONE To CONSTRUCT | 
DATA STRUCTURES IN A FORMAT THAT IS SIMPLE TO UNDERSTAND AND EASY 
TQ CHANGE WHEN THE OCCASICN ARISES. 


"NON.REMAP ITEMS* 


THE MIL COMPILER MAINTAINS A VARIABLE WHICH IS INITIALIZED T9 
QO. KHEN AN ITEM IS DECLARED» IT IS ASSIGNED THE CURRENT VALUE OF 


THE VARIABLE AND THE VARIASLE IS INCREMENTED 8Y THE BIT LENGTH 
OF THE DECLARED ITEM. EXAMPLE: 


MEMORY 
ADDRESS 

DECLARE 
Cco0cced] DISPATCH.REGISTER BITC24)> 
C0000187]  GLOPY 7 : BITC4&8 D> 
(000048) ADOR.GISMO BITC24)>» 
C0c0C50)] LOCN.MAKE.MCP.SE.HERE BiTC33)>5 
(000081) GLOP2 | BIT(29), 
COCOCSE] ADDR MCP .LIMIT FIXED; 


NOTE THAT THE DECLARE STATEMENT IS COMPLETELY FREE FORM, 
MUST BEGIN WITH THE WORD *CECLARE™» MUST END IN A "3", AND 


EACH ELEMENT MUST BE SEPARATED BY A *,%, | 


EACH ELEMENT THUS DECLARED IS USED EXACTLY LIKE A LITERAL 
AND MOST OFTEN REPRESENTS A MEMORY ACORESS. . 
EXAMPLE s | 


MOVE ADDR.GISNO TO FA 
READ 24 BITS TO X 


HOULD ASSIGN THE LITERAL 72(€=24¢48=ADDR.GISMO) TO REGISTER 
FAs AND WOULD CAUSE THE CONTENTS OF MEMORY AT ADDRESS 72 TO BE 
READ INTO REGISTER X. 

NOWs ANOTHER CECLARE LIKE THE ONE ABOVE WILL SIMPLY START 
ASSIGNING ADDRESSES WHERE THE LAST ONE LEFT OFF. EXAMPLES 
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% 
JECLAPE 
SLOPZ BITC12)> 
CHAR.SAVE .ARZA CHARACTER(8)3 
: | | 
z QECLARE ELEMENTS MAY ALSO SE STRUCTURED SUCH THAT SOME 
. NAMES CVERLAP PIECES OF MENCRY DESCRIBED BY OTHER NAMES. 
2 
MEMORY 
ADDRESS 
CECLARE 
roccecoo) 01 TRACE.SITS BIT(27)> 
CS FILLER BITC15)> 
CCCOocecr } C5 NSeHALT.ONLY BITC(1)> 
roccto70) 85 TS8.FLAGS BITC4)>, 
(900014) C5 TS.TYPE BITCA)>» 
| O7 FILLER RBITC1L)» 
C00¢c015] O7 TS.~STORES.ONLY BITL1)>» 
crocce16) O7 TE.GRANCHES BITC1i)>» 
foccoi7] O7 TE.REST BITC1)>» 
006018] 0S TB.GET.SPACE.TYPE> 
co00c018) 99 € TBEGS.STORES.ONLY» 
rccc0193 TBGS.BRANCHES>, 
C[CCc001A} TBGS.REST) BITC1)3 
z 
z THE ABOVE EXAMPLE ILLUSTRATES SEVERAL POINTS. 
t 
z 22 THE ADORESS PICKS UP WHERE THE PREVIOUS 
z DECLARE LEAVES OFF. 
z NCTE HOWEVER THAT THIS IS NOT TRUE 
z IF THE PREVICUS ITEM OR STRUCTURE IS A 
4 REMAP ITEM®. THE COMPILER*S INTERNAL 
b4 WVARIASLE USED FOR DEFAULT ADDRESS 
x ASSIGNMENT IS MAINTAINED AND 
z INCREMENTED CNLY FOR NON.REMAP ITEMS 
z OR STRUCTURES. 
r4 : | 
z 2. OECLARES MAY BE STRUCTURED SO THAT SOME FIELDS ARE 
z DENCTED AS BEEING CONTAINED WITHIN OTHER FIELOSS | 
z @eges TB.REST IS CONTAINED WITHIN TB.TYPE. 
: . 
2 3. “FILLER® CAN BE USED IN STRUCTURES AS OFTEN AS 
y4 NECESSARY AS A PLACE HOLCER. 
4 . 
4 &. ITEMS WITH THE SAME TYPE AND LENGTH CAN BE PUT 
z . INTO A LIST, SURROUNDED BY PARENTHESIS» WITH 
z THE TYPE ANO LENGTH SPECIFIED AT THE ENDS enges 
z TAG .STORES-ONLY» TBGS.BRANCHESs and TS8GS.REST. 
> a 2 Sees THE LENGTH GF AN ITEM NEED NOY BE SPECIFIED IF =. 


Ag Wee os Gib at 
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% IT HAS SUB ITEMS WHOSE LENGTHS CAN BE DETERMINED; 
z @eges T3.GET.SPACE.TYPE> WITH AN IMPLICIT LENGTH 
z OF 3 SITS. 
% | 
% NCTO: STRUCTURES MUST BEGIN WITH AN "C1L™ LEVEL IDENTIFIER. 
% SUBSTRUCTURES MAY THEN HAVE ANY LEVEL FROM 02-99, 
rd WITH THE SUBSTRUCTURE ALWAYS HAVING HIGHER LEVEL 
% NUMBERS THAN ITS SUPERSTRUCTURE. 
x 
y4 . 
z PREMAP ITEMS" 
: 
z IT IS POSSISLE TO TEMPORARILY SUSPEND THE MECHANISM WHICH 
| % CAUSES ADCRESSES TC BE ASSIGNED BASED CN WHERE THE LAST CECLARE 
| % LEFT OFF BY USING REMAPS STRUCTURES. 
| z FOR EXAMPLE, IF WE WISH TC DECLARE A "TEMPLATE™,s WHERE THE 
| %  OECLARED ADDRESSES ARE ADCED TO SOME BASE PRIGR TO THEIR USE> 
| % THEN WE WOULD OO THE FOLLCWING. 
: : 
| MEMORY 
ADDRESS 
DECLARE : 
cccoccoc] | 01 SYSTEM.CESCRIPTOR REMAPS BASE.ZERO> 
7 cocd00e] «92: SY.MECLIA BITC2), 
1000002) 02 SY.LECK BITC 1)> 
i 000003) | O02 SY.IN.PROCESS BITC1)>» 
Cc00c004)} O2 SY.INITIAL BITC1)» 
‘ co000c0gs] 02 SY.FILE BIT(1)> 
: | 02 FILLER BITC10)> 
1000010) 02 SY.TYPE BITC4S)» 
‘ £0000143 02 SY.ADDRESS BITC36)> : 
; O3 FILLER BITC12)» % PORT»CHAN» UNIT 
: 1000020] 03 SY.CGRE BIT(24)> 
i rcoce3za) 02 SY.LENGTH BIT(24)3 
: Ps CNE MIGHT USE THE. ABOVE STRUCTURE AS FOLLOWS: 
: % 
: DEFINE SYS.DESC.BASE = S14A% 
: z | 
: MOVE SY.TYPE TO FA | 
: ADO SYS.DESC.GASE TO FA % ADO BASE RELATIVE OFFSET 
/ READ DATA.LENGTHCSY.TYPE) BITS TO xX 
| z | | 7 
: z NOTE THE USE CF A NEW RESERVED WORD “CATA.LENGTH™. 
% THIS CONSTRUCT ALLOWS ONE TO USE THE LENGTH OF A OECLARED ITEM 
% WITHOUT HAVING TO DEFINE IY ELSEWHERE. 
: % ee ee eee ee ee ee oe 
4 THE REMAP STRUCTURES THAT MAY BE USED ARE: 
z | Le REMAPS BASE.ZERO 
- Ze REMAPS ABSOLUTE Literal 


|. Be REBAPS: ADDRESS Csome. label) i 
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z 4. REMAPS SASE.ZERQ REVERSE 
: | 
z IF ONE KNEW THE ASSOLUTE ADDRESS CF SOME OATA STRUCTURE 
% IN MEMORY,» THE FOLLOWING CCULD SE DONE: 
Zz 
MEMORY 
ADDRESS 
DECLARE 
[0004603 01 SAVEJAREA REMAPS ABSOLUTE 1024, 
[000400] 02 SA.FIRST.ITEM FIXED, 
£000418) G2 SAeSECOND.ITEM | CHARACTER(200)> 
CO0gAss1 O02 SA.THIRDJITEM B1T(256)3 
z | 
3 OR» IF THERE WAS A LASEL THAT WAS THE START OF A TABLE OF 
Z CONSTANTS» THE FOLLOWING WOULD BE SUITABLE. 
: , 
Zz 
CODE MEMCRY 
ADORESS 
DECLARE 
[ececoo] C1 TRACE.TASLE (10) REMAPS ADCRESSCTRACE.MNEMONICS)» 
cocecoc 02 TRACE.NAME CHARACTER(4)> 
ceoocod] 03 TRACE.NAME.1 CHARACTER(33 >» 
ccecoc1g} 03 TRACE .NAME.2 CHARACTER(1)3 
TRACE.MNEMONICS 
TABLE 
BEGIN 
D3C1 2 cocCco} “LA 
4040 2 (00010) | 
C103 3 £00020) "ALA * 
C140 2 £00030] | | 
E2E3 ¢ £00040] "STN" 
p54¢c 2 £00050] | 
E2E3 3 £00060) "STC * 
C44C 2 (C0070) | 
D3c9 3 (00080)  m“iy * 
E340 2 [00090] 
C903 2 £COOA0] ~~ “ILa * 
C146 2 (000803 
E2E3 3 (c00C03 STG * 
0640 2 £00000) = 4 
C201 3 (C00E0] @CASE® 
E2CS 2 (0coro3 
c9cé 2 £00100] "IFTH" 
£3C8 2 £00110] 
C9C6 2 £00120]  WIFEL® 
CSD3 3 £001303 


END 


RMN HE HM NT HH HM PM 


an ¥ re 
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9800 « [00140] MOVE TRACE.NAMEC2) TO FA % MOVE ADOR "ALA * TO FA 
CC40 & (00150) 

T1i1€ a Ce0is48y READ DATA.LENGTHC TRACE .NAME.1) SITS TO X INC FA 
7042 @ (00170) READ DATALLENGTHCTRACE.NAME.2) SITS TO Y 

z 

ys 

z NOTE THE USE CF ARRAYS IN THE ABOVE EXAMPLE. IF THE 

x PROGRAMMER OGES NOT KNOW THE INDEX TO USE AT COMPILE 

r4 TIMEs THE FOLLOWING COULD GE OONES: 

r4 


nee ae ne 


DEFINE TRACE.INDEX = SOB¢# 


y 4 
MGVE igh bitte TG X 
MOVE LENGTH.SETWEENENTRIESCTRACE.TASLE) TO Y 
CALL MULTIPLY .X.Y 
z ETC 
h 


Z MULTIPLY CODE 
EXIT 


THE ABOVE EXAKPLES HAVE SHOWN» AMCNG CTHER THINGS» TWO OF 
THE "SPECTALS™ THAT ARE INCLUDED IN MIL SYNTAX TO GO ALONG WITH 
DECLARES. THEY ARES 
DATA-LENGTHCdeclared.identifier) 
LENGTH. BETWEENLENTRIESCarray.identifier) 


NOTE THAT WHEN ARRAY NAMES ARE USED WITH THE SPECIALS» THE 
SUBSCRIPT {S$ ee PRESENT» AND ES A SYNTAX ERROR WHEN IT IS 


' PRESENT. 


ANOTHER TYPE CF REMAPS IS ONE THAT REMAPS A PREVIOUSLY 


DECLARED STRUCTURE. IN THIS CASE» THE ADORESSES OF THE REMAP 


STRUCTURE WILL BEGIN AT THE ADORESS CF THE REMAPPED STRUCTURE. 
EXAMPLES 


MEMORY 
ADDRESS 


~ 


DECLARE | 
CO3ES00T os SASSECONO. ITes REMAPS ABSOLUTE 256000 CHARACTER( 30)3 


DECLARE 


COSEROC] O01 SAVE .AREA.CHARS REMAPS SAeSECOND.ITEMs 

COZE&CO} G2 SA.NAKE CHARACTERC 30)» 
COSESCC) .  @3 SA.PACK.ID CHARACTERC1I0)>» 
CO3E8503 . O03 SASFAMILY.NAME CHARACTERC10)>» 


COZEGAGT =» 03 SAWOFFSPRING.NAME CHARACTERC 1095 
See ee | REVERSE 


Fay ANOTHER ATTRIBUTE. THAT may ‘BE APPLIED Ta A SEMPLE ITE oR Ro 


ao 


Hi Rai Nia Mi te HR in eR IE eds la Me ME ob Ey ee 
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y4 A STRUCTURE IS THE *REVERSE™ ATTRIBUTE. THIS ATTRIBUTE CAUSES 
ys THE FINAL ADDRESS ASSOCIATED WITH A DECLARED IDENTIFIER TO BE 
% ITS NORMALLY CALCULATED ADLCRESS PLUS ITS OECLARED LENGTH. 
x 
de FCR INSTANCE, SUPPOSE A PROGRAMMER WISHES TO SPECIFY A 
yA STRUCTURE THAT DESCRISES THE TOP CF MEMORY ANO WANTS TO LIST 
z THE IDENTIFIERS FROM THE TOP OF MEMORY DOKNWARD. THE FOLLOWING 
z COULQO THEN 8E CDGNE: 
2 
MEMORY 
ADDRESS 
DECLARE 
(001109) 01 TOP.OF .MEMCRY REMAPS BASE.ZERO REVERSE> 
O2 SLOP BITC32)> 
CO0C249] O02 ADDRIINTERRUPT. QUEUE BIT(553)>» 
000239} G2 AODR.SAVED.ASTACK BITC240)>» 
£€0CC489} O02 ADDR.~jCISMO.WORK.SPACE BLITC3S 4)» 
CO0cdsi1) O2 ADOR.TEMP.FIB BITC920)> 
(0011099 Q2 ADDR. TRACE.SPACE  SITl2232)> 
000863) QO3 ADOR.TRACE.CODE SITC24)> 
2 
ys THESE IDENTIFIERS COULD ae BE USED IN MIL STATEMENTS 
Z AS FOLLOWS: 
4 


MOVE ACDRINTERRUPT.QUEUE TO Y | 
EXTRACT ACDR.TRACE.CODE FROM Y TC xX 
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REGISTERS AND SCRATCHPAD 


This section is intended oniy as a oOrief cverview of the regis- 
ters within the processor. It is assumec that the reader is 
familiar with the contents of the 81700 Systemas Reference Manual 


Cfors 1057155). (See aiso Appendix & in this manual). 


NOTES The mastesicnitficant Cleft-most) bit in any register is 


identified in the MIL syntax as bit 0 Czeroa)» the 


next 


mostesignificant as Dit is etc. This is particularly 


advantageous in a biteadcressadle machine sinces 


for 


software purposes» it ts often desirable to think of a 
register as tCeing an extension of main semory.e. It should 
be noted that this convention is at variance with the 
hardware bit numbering convention wheres generailty» all 


bits are numbered right to lefts» 0 through 23. 
difference has particular significance when any dit 


is to be GRed into the ™ register at run time. 


REGISTER GaeuPs 


This 
data 


The registers briefly described in this section are divided into 


the following logical groups: 


Active 
Result 
Scratchpad 
Constant 
Input/Output 
Condition 


> a4 
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ACTIVE REGISTERS 


i Source |! 4-*bit Source | 


{ & Sink ! & Sink i 

J one n ene | 2202-2 -------] 

i 1 2 TOPs i 

1 Y | mee w ee nnens---- 

t T i | 

: ou i  ¥ sub register F8 sub register 

1 A i eeweceeewes eves cee wowwoe nen nw es ae ewe ome 

1 M t € 4-bit source & sink 1 ! scurce & sink 1! 
i BR} | foo oe nee ene e--------} J on enn nance enna] 
1 LR | t TATB TC TO TE TF 3 3 FU FT FL i. 
ee 7 ee ee een eecenseenesenn 
: 1 FS ! 
, 1 TAS 1 
| i CP t 
| $ sMSMA I L sub register C sub register 
| 1 «MBR I eee nn enna ene ne eee e---- 
Sea aes ss : 4-bit source & sink 1! 1 source & sink ! 
| ween een ce nn ccna -----] | no en en ann nn = -- ===] 
: b LALBLCLOLE LF 1 1 CA CB CC #CD e#eCPt 
* MSMA» TOPMs BR and the Low order 3 bits of CD are not 
: pPhysicaily present in the S-Memory Processor. When 


addressed as a source they will yield a binary value of 
zeroe When addressed as a sink (destination) the data is 
lost. . _ 


&® CPU. a 2-bit sub register of CPs is not addressable as a 
source or 2 sink. 
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RESULT REGISTERS SCRATCHPAD 
wsseee enesecace Single Scratcnerac Deutle Scratchcad 
! Saunine ; 
J ewe wwe eeeae a= j evwerdadeuvws @ 8 @ @ 2 =m we © es. 22 28 42 48 GP 48 ee eeomeiwpwees ww we 
i SUM i {1 Source & Sink i t Saurce & Sink 1 
j CMPY i i SOA | 1 $0 i 
} XANY [ j ose i i ee @ i 
i XE OY | } S15A i { $15 I 
| MSKY j I $08 i 
{ XORY i { re ! 
| DIFF i i $158 1 
CONSTANT REGISTERS A bcbn dee hte) REGISTERS 
‘ia Gs ciel ea a aa aa ed = ot @ 23 aD oD @ 4 <n OD Gh GE a eS oS aD oD aaa ae eS ee 
; { Source |! 1 Source ! Sink 1 Source & Sink ! 
i 1 MAXS 1 i U 1 CMND 1 DATA i 
CONDITION REGISTERS 
| § 4-bit Source 1! 
J ecco eee woewoe=] # INCN 1s not physicaliy present on the 
| BSICN i S-Memory Processor. When adressed as 
I FLCN 1 @ source tt yields a binary value of 0. 
t #INCN i | When addressed as a sink (destination) 
i XYCN i the data is icaste 
i ast i 
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ALPHABETICAL LISTING OF REGISTERS ANO KEY CONCEPTS 


Length Source 
Nase. In Bits Sink Nete 
sueaenwea jf waeecas aa | na aeanwae ajo-- sn ease ewan anaawanewan ane eae a eawae ee ee ee 
A § Depends i sa & sk |' Control Memory Microinstructicn Address 
i an Proe ! } Length = 14 €81726)5 19 (S11 Processor)> 
! cessor 1 1 20 (S"2 Processor) 
i Used i : ] 
enenwane aj ansesams aon} sae sacaee } SO OC OS @ O28 62S 2688882 EBOESD ORD BOBBED BABAHB:Ae 
BICN } & f saurce 1! bosclean conditions 
ee senaean a a | nee awe @ ows} adeenaednen a { SDD SBS SS OS SE ES BS OO OS SS OS OE OSE BOS EE 8 OU S8OESEME SOOO 
BR § 24 if so & sk 1 Base Register or Low address 
' j ! S-Memory protection 


C i 24 i _—- ! Controls not addressable as a unit 


CA 1 4 t so & sk I subfietd of Cs general purpose 


Ci ! a bso &@ sk I subfield of Cs general purpose 


eseaweeee a jl aes ewe ewe | one ene nee | oe eee eee coe ewan m6 46 @ @ a @& ww = ap OD an ee o> of 4 2 ee a a on 8) oe 
cc { 4 } so & sk 1! subfiela of Cs interructs and flags 
sewn onwowo f caw ewoooa | cece ewoes= =a jf = @ @ @ 4 ae 65 OD mw ee © ee @& &@ ae We ee we es ee ee ee a ee ee ew Be 2 SB ew at we 


CD i 4 i so & sk I subfteia of Cs interrupts and filads 


CMNO j 24 } sink 1 3/0 Comsand Register 


CMPX | 24 1 source I Result: complement of X+ masked by CPL 


CMPY 1 2% i source t Result: coaplesent of Ys masked by CPL 
CNS | 24 i sink l interface toca soft conscie on *GEM* 

i | $f processor 
Console 24 i scurce ! the 24 toggle switches Located 
Switches! t ft on the Consote front panel 
Control i 16-BITF 28 so & sk i tacation of sicroinstructions 
Memory { words i tf aon M-Mesory Processor 


CP : 8 f so & sk #8 Control Parallets subfietd of C 


CPL t 5S 8 f= #§ Control ParaiiLel Length? subfield of CP 


CPU j 2 I “<< i Control Paratiel Units subfietd af CP 


cyo i 1 it source 1! Carry Oifference or carry of borrow 
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Length Source 
Name In Bits Sink Note 


CYF 1 1 lf so & sk i Carry Flip-Ficns sudfietd of CP or 3ICN 


sewowooaen ] eres eecea | cae eenese | owe wee ew enon nw aee ene coe ne 7 2 a Oe a a2 eR Ge oF _ x © sy 
CYL i 1 § source tCarry Levet or carry cf sumsmasked by CPL 
eeseeweea | ovr ecawanen | see cenaee|] see ceswoeeanwecaewcan = D> Gs ah Gh 42 G8 aD mm Ub G2 GD GD ap ee ob ao en 48 oO a =a 


DATA I 24 i so & sk ! IvG Data Register 


| DIFF ? 24 J source ! result of x-CY + CYF 3 masked by CPL 


F i 48 f  2e7- £§ Field in ScNawcnyeEA and FB concatenated 


See GB @ DG @ @& 1 ae ea @ ae @ @ @& t eee @@ 282 @.® if 2@2@G €88 BO @ £441 DOS CC COCR © @ GS ED OD OD EE OE Bee ee 


: | FA 4 24 : so & sk | Fietd Address in S-Memory 
FS | 24 t so & sk § S-Memory Field UnitCFU)s Field Type( FT), 
1 3 | j and Field Length bs dy 


FL I 16 I so & sk ft Field Length in ccuagenys subfietd of FS 


FT i 4 iso & sk ! subftetd of FE 


an wawewnane | came woewn J awecenveean J co eee ew eeeeoa @ Beem @ eee BGsQaeeweaea 2 eee Oe Oe = eS 2 = we 


FLE ] 4 1 so & sk |! subfiteid of FL 


FLD i 4 14 so @ sk ¥ subfield of FL 


FLE i 4 3 s0 & sk 1 subfietoc of FL 


FLF j 4 # so & sk ¥ subfield of FL 


FLCN i & ft source 1 boctean Field Length Conditions 


FU j 4 2 so 8 sk-1 S-Memory Field Unit $12ze> subfietd of FB 
INCN | 4 t source { boolean dispatch Interrupt Conditions 
i 1 i M-Nesory Processcr 


IORG i & f so & sk 4b 81830 systea only 
L i 24 $$ so & sk I Local register aise used in DISPATCH» 
i i 1 QVERLAY» TRANSFER.LCONTROL» READ/WRITE 
j t t MSML AND S-MEMGRY ACCESS 
LA &® .$ so & sk 1 subfield of L 
ey ty + cx } ROBO De GS GS Ge re { sa a a OD OD a SE SE OES OC. Se Oe ee ee oP oO Oe oe ee > 2D ah 4b ob 48 OP OO Gs Ge GD eR OD 
LB i 4 f so & sk 1 subfietd of L 


: weanecvve | awecoeeoes ] cs ee ene ] ce cee eee eee ses aces eee ees cee eww amawenee 


ie 
: 
‘ 

He 
iM 


ee ee) a Mg nt ee 


sits jenwe 3 Liss 


aE a 


Oe abd niga 


Sa SP a Oe Se 


Mt 
Hy 
; ‘| 
a 
| 
va 
a 
a 
: 
hn 
| 
Bey 
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Length source 
Name In Bits Sink Note 


ewowenaaa] ewe wma awe}] eeacecewne] se acwsn asec cones seer moe = => © «at «a we mm wm we OS eS Oe wee 
LC ! 4 { so & sk ! sutfield of L 

aeeeewewec oe] erm eeae aaa | mame cewanae j wo ce woeawe es meneame ee @ OS SB OEM BSS ea seen 2B ea @G wea 
LD ! 4 iso @ sk i sucfteta of L 

ewevwewaawe | enw eeow owe [ wee ecesaewe] ce ee wwe eweoamawn ace Qe eneneeweee @ eee 2 Gan 4 wa ee =m == a 


LE i 4 } so & sk I subfield of L 


LF I 4 1 so & sk 1 subfielc of tL 
LR i 24 f{ so & sk I Limit Register cr high address S-Memory 
j ? $ protection 


M ! 16 i so & sk ! current Miercinstruction register 
saan enaes jl wae esewoes J wwe se eween |] oe cen ec seesce = 22 @ «<2 & oe <<: 22D OR GD 6D Gh OD GE 8 Oe @ 8 ee ee Oe Oe ee ee 
MBR ] 24 1 so & sk I Main Memory Micrecinstruction ase 
j } Registers not cn S“Memory Processor 
MAXR l 24 1 source 12 hardwired Constants number of 16-bit 
i | { words of MrMerory 
MAXS | a4 ! source 1 Constants size in bits of available 
i I 1! S-Memory 


MSKX 1° 24 } source 1 Resuit> mask of Xs Length Dy CPL 


MSKY i 24 ! source 1! Result? mask of Y3 Length by CPL 
MSMA i 16 i source ! Control Memory accressed by the A 
I i i registers M-Memory Processor oniy 
-MSSwW ot 2 f so @ sk I Master/Slave switch 
i | i $ Not available on 61700 processors 
Main i - § READ) ! 
Meacry i i WRITE 1 S-Mesory 


NULL i 24 i so _& sk i always zeroa 
PERN i 4 i so t sk #! Parity Error in semory 
} Yr 2 Not available on 81700 Aisha 
PERR i 4 § source ' Parity Error Ragvster: redieots error 
i { ! canditions frow S &2 M-Memorys» & cassette 
PERP 1 4 { so & sk i Parity Error in processor 
i Pea. 4 Not Metal an 81700 ice deletes | 
READ $F £26 | aes 7 Console switch positions reads S-leaues 
i a ra ET addressed by FA to Cansole eent: = on 
i te PP a 2 bleed 
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Length Source 

Name In Bits Sink Note 
even ecncan | coe mee ase | coe coc oen | cow ewan swe e wes cee een eee awn www we cee enn 
SFL i 16 | “<< {i subfield of S$C8 corresoonding to FL 

i } ! in FB 
aa eoeamaaa 3 cawcesoe= = } aa nanaaa ae j SQ Ga na anuneqaqtensaauee aa Ae SOTO Be wWwenaseseea ane an es 
SFU | 4 { e-- 1 Subfiela of $08 ccerresponding to SFU 

j j {f in F383 
ewww oocoan | mow ew ewes j cw ec cons a | ow wen wee ene w cen ae nee wee seem e wwe eeswacce 
S$O<S15 ] 48 } so & sk ! Ocuble Scratchpad Words 
ecacenwen f eoeees cee | wow cee eee jf cee cee ee eewwne coe swe ws ewwe ecw en eee cece nase 
SOQA*S158 i 24 ! sa & sk ! Single Scratchpad Words 
eweewoec «| cower ewes | cece cewean | ow wee cee se eee nce we cece em ees meee ewoeooee 
S-Memory i == } READ 1 Main Memory 

j 1 WRITE 1 
sav3809 sae a= | auweoeacaa | aananeaadanw=s j Oe 622 28 808 2 ee Tew 2 BeBe ee Ca eome eee a 
Su i 4 i -—. {f subfieid of $08 corresponding to FU 

1 ! t in FB 
eeewewone | en cmane wwe] cw eescena | oe cen eee owen soe enw ewe cow ewe ones cece eee nne 
SUM I 24& 2 source ? Result (X # Y # CYF)s Length by CPL 
T | 24 i so & sk 1! Transform = wilt ROTATE, SHIFT or 

j 1 f EXTRACT bitss usec also tn S-memory 

i i l access and TRANSFER.CONTROL 
eee enone e | ener eawen | coe ec cceen |] on cee ece sees cee es ewe we we ewe wee ewene sewn 
TAS | 24  ##§ so & sk ! Top of A RegisterStack 
weewowoean [ coe cow acwen | coe cee une |] oc ene cme eewnw enw n ewes cee e eee ween eco we cans 


TA i 4 iso & sk ! subfield of T 


Te. i 4 1 so & sk } subfield of T 


Tc i 4 i so & sk ! subfield of fT 


TO 4 & t so & sk ft subfield of T 


TE } 4 1 so & sk 1 subfieid of T 


TF | 4 1 so & sk ! subfieid of T 
TIME j 2% i source 1! Not available on 81700 processors 
i } { Increments every 3 system clocks and 
I to owraps around when it passes its highest | 
i a a | value. Does not stop when cpu is haited. 
aeevaneeea jf weecowe ey j seecocanee j Se wrest ewes es cenee sc caseees ew ene soma cewoce 
TOP K i & $3 s0 & sk ! Top of Contral Mesorys not on S-Memory 
i | ! Processor 


U i 16 i source 1! cassette input only . 
WRIT i 8624 on sen a ee i Caonsote position switchs writes Consote 
: LP Ee £ switches to address cf memory contained 
FF ihe cat _ nm FA = on a? 
X © 26° - 7 so. bsk r input to Function Box and access to ca 
| (i og eo neeeey an as eo) & tes 


OLY ei EAE EST” 
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Length Source 
Name In 3its Sink Note 


XANY 1 24 i source 1] Results X ANT Ys Length Dy CPL 


ae awanw aa { wn wae ow wejfeeecsecanans | aevsecenacoe a aaa sn nausea nan anaamaaweae _— = ae on 
XceoyY i 24 i source | Result? X EGR Y; Pecos by sie 

we eweeas =» Jee cece wae | ewe ecm owae jf ace Swe ee es OO 2 eS oe we ee ee ee ee ee ee ee ee =m we 2 ee ean a a ew ™ «1 == a 
XYoRyY ] 24 ; source | Results X CR ¥s Length by CPL 

@eoOeme ee @ @ @ = pwn www ewe | wor eee ees ] esc eens ee ee ee ee es ee weno ee oe wee we com eee a 


XY | 43 f source { X AND Y concatenated 


XYCN { 4 i source 1 boolean Conditions of X related to Y 

XYST ] & i source ! boclean States cf X and Y 

Y i 24 1 oso & sx | input to Function Box and access to 
f j i S-menory 


Be @S Beeesews Oe eee waa weeeseensaeecgaags SB a@_eeaeseaqa eg @e Sse eee aeeeae ewe eaee@eeec ses B&B oeeen oe we eeeeweeeawwes wea = 
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ACTIVE REGISTERS 
The foliowing is a descrintion cf the active reqisters. 
X AND Y REGISTERS 


The X and ¥ registers (both cf which are 24 bits wide) are used 
as inputs into the 24-bit Function 30x (see detcwd. Atl func 
tions are performed under control of the C (Control) register, 
which regulates the length of the operaticn» class of arithmet- 
icS» and Leastesignificant carry input. The X and Y registers 
are capable cf teing shifted or rotated individually or as a 48 
bit unit and may receive or transmit data frem or to main memory. 


FIELD CF) REGISTER 


The F register is divided into FA and FB» each subregister being 
24 Sits wide. The FA (Field Address) porticn is used to address 
main memory. FB is divided into FU (Field Units» consisting of 
four bits used to indicate arithmetic unit sizes FT (Field 
Type)» a generatepurpose 44-bit fields and FL CFietd Length)> 
consisting of 16 bits used to indicate the length cf fields in 
main memory. FL is sutdivided into FLO,» FLD» FLE and FLFs each 
four bits in tengthe 


LOCAL “12 REGISTER 


The L register is 24 bits wide and is subdividec into LA» LBs LCs 
iD» LE and LF» each four bits in length. L anc its subdivisions 
are generaily used to temporarily hold the contents of other 
processor registers. It is aise used as a scurce and destination 


for sain memory access and has iepticit use in the ODOISPATCH»s 
OVERLAY» READ/WRITE MSML and TRANSFER CONYROL microinstructions. 


IRANSEQRM (7) REGISTER 


The T register its a 24-bat transformation register used exten- 
sively for interpretation of virtual-language operators. It is 
subdivided into TAs TSs ls TDs TE and TFs each four bits in. 
ftength. YT has strong SHIFT and EXTRACT legics associated with it 
and is the principal formatting register of the processor. This 
regtster atso has the capability of receiving or transaitting | 
data froa and to gain semaorye eg ie hg oe ae OS ee, 
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MICROINSTRUCTION (> g 


rn 
Tey) 
bra 
iA 

4 
ir 
be») 


The M register is a 1&"bit register which helcs the nicromcrper- 
ator for decoding anc sudsequert execution ty the hardware, it 
is addressabie as 4 source and sink register> when used as a 
Sink resgtster the source is bit*CRed with the upcoming Mops 
except in TAPE mode. 


BASE (BR) AND LIMII {LR2 REGISTERS 


The 8R and LR registers are each 24 bits wide and are used to 
hold the main memory Sase and timit adcresses for the currently 
active main memory process. The 4="Memery processor hardware uses 
these registers to determine if addresses in the Fieid Address 
CFA) register are within the Base/limit dOcuncaries. 


AUDRESS CAI REGISTER 


The <A register is the micrcprogram address register which 
contains the bit address of the next microinstruction. Values in 
the A register are always MOD 16,3 te@e» the Lewrorder four bits 
are always zero. —- Register moves to A discard the tower order 4 
bits of the registers moves of A to a register multiply the 
contents of A by 16 before storing tnta the register. Tt s 
capable cf addressing 1629384 microinstructions lacated tn either 
controt memory or main memory or bothe The A register is auto~ 
maticaitly incremented to the next microinstruction Defore the 
current sicroinstruction is executed. It 3s aise capable of 
having any vatue from 02 to 42095 added to or subtraced from it to 
facilitate microcode branching of up to 4055 wicrcinstructicns. 
Wraparound can occur and is permitted. 


ADDRESS CA) STACK 


‘The A stack is a 32-elesent-deep» 24-bit wide» push-downs pop-up 


memorys te@es a2 lastrin-firstecut CLIFQ) storage structure. The 
A stack is used to nest Bicrocroutine linkages and provides for 
highly shared routines» thus reducing control menory require- 
nents. Aithough the A stack was intended for microcede return 


addresses» it has been nade 24-bits wide to aliow for any operand 


storage. Data is pushed into or popped out of the A stack by | 
using the TAS register. n° | | | : 
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TAS (TCP GF ALORESS STACK) 


The TAS register is a 24 bit register which is the top af the A 


stack. Referencing TAS as a source foaps the top cf the A stack 
into the sink register cr oad. Referencing TAS as a sink pushes 
the source register or pad onte the top of the A stack. Arapa> 


round cf TAS is possibles 32 consecutive oops or 32 consecutive 
pushes causes a compiete wraparcund.- 


NOTE: The S=Memory Processor A stack has onty 16 storage 
etements. | 


JQP QF CONTROL MENCRY CTOPH) REGISTER 


M-Memory Processor only) 


The TCPM register is four bits wide and is used to detersine 
which memory Ccontrot or main) contains the next wsicroinstruc= 
tion. If the A regqister is equal te or greater than 
CTOPM*512216)> the next microinstruction will be fetched fros 
main memory rather than control senory. The TOPM register is 
addressable as .a source or as a sink Cdestinaticn). The fetch 
from S-Menrory takes place at address MBR # (15*#A}. 


MEMORY BASE REGISTER CMBR) 


M-Menmory Processor only) 


The FBR register is used with the A and TOP™M registers to obtain 
the gain gesrory address of the next microinstruction. (See above 
formula). The MBR register is addressable as both a source and 
as a Sink. 


CONTROL (C2 REGISTER 


The C register is a 24-bit control register for the sicropra- 
cessor. It contains the 24-bit Function 8cx controls and carry 
tnput plus some of the processor interrupts and flags. It is 
subdivided into CAs», CBs CC, COs» each four bits wides and CP» 
eight bits wide. CA and CS may be usec as general-purpcse regis- 
ters CC and CO represent precessor interrupts and flags (see. 
discussion under XYST Register betow). CP contains Function Box 
controis;s CYF €O bit cf CP3s CPU C1 and 2 bits of CP)» and CPL 
C324250265 and 7 bits of CP). CYF (Carry Flip Flop) notifies the 
Function 80x that a previous unit carry esust be added to its 
sumsgary resuits.- CPU CControlt Parailet Unit) notifses the Func 


tion Box of the type of unit contained in X and Y2 00 = binaryr — | 


8-13 


BURROUGHS CORPORATICN | COMPANY CONFIDENTIAL 
COMPUTER SYSTEMS GROUP | B8i1s00/31700 MIL 
SANTA BARBARA PLANT | Pe Se 2212 5298 (CE) 


C1 = 4-bit decimat. CPL CContret Parallel Length) specifies the 
widths» in bits» of the Function Box and Reac/Write microinstruc- 
tionse CPL cannot be directly addressed» but can be accessed as 
a suofield af the CP register. 


The Combinatoriat Logics often cailed the Function Box» produces 
the Result Registerse Inputs are the X registers the Y register 
and the Carry Flipw*Flop CCYF). The inputs are combined under 
control af che Control Paratiel Unit (CCPU) register and the 
Controt Paradiel Length CCPL) register. Hhen vaitues are toaded 
into the X and Y registers» a Large collection of output values 
and comparisons Ccalled Resuitt Registers) is made availadie to 
ail subsequent microinstructions. 


RESULT REGISTERS 


The Result registers are outfuts from the 24-bit Function fox. 
Their cantents are produced immediately ano automatically fron 
the inputs to the Function S8eax (Xs Y and CYF) and cannot de 
changed except ty changing inputs or by changing CPU (CControl 
Paradtel Unit) or CPL CControt Paraliel Length). If the value of 
CPL is tess than 24» then the 24 minus CPL sostesignificant bits 
of all Result registers will be zero. These registers are source 
registers only and therefore cannot be usec as the sink (Cdesti- 
naticn) register in a MEYE or in any cther instruction. 


XORY BESULT REGISTER 


This register contains the INCLUSIVE OR of the X register 
combined with the Y¥ register. This is a bit by bit operation 
with successive pairs of bits treated independently. 


AANY RESULT REGISTER 


This register contains the AND of the X register combined with 
the Y register. This is the Logicat product cf the X register 
and the Y register. Each pair af bits is treated independently. 
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This register cont@ins the EXCLUSIVE CR of the X register 
combined with Y register. 


CMPX BESULT REGISIER 
This register contains the 1's complement of the X register. 
CMPY RESULT REGISTER 


This register contains the 1's complement of the Y¥ register. 


Masked X contains the Lewrorder CFL bits of the X register. ALL 
Other highworder bits are zero.w If CPL is equal to 24» then MSKX 
is identical to the X register. 


MSNY RESULT REGISTER 


Masked Y contains the loweorder CPL bits of the Y register. ALt 
other high-order bits are zero. If CPL is equal te 24» MSKY is 
identical to the Y register. 


SUM RESULT REGISTER 


Sum is the decisai or binary value Cdeterszined by CPU) cf the X 
register pius the’ Y register plus the CYF register. Corre=- 
sponding pairs of bits are grouped by CPU controls and grouping 
may be binary or 4-bit decizai. If the sum of CXt#Y*CYF) is 
larger than the size specified by CPL» then the CYL (Carry Level) 
wili be true Cone). CYF may be set to CYL threugh use cf the 
CARRY SUM instructian. 
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DIFFERENCE RESULT REGISTER COIFF) 


DIFF stores the amount resulting from the subtraction of the sum 
of the contents of the Y and CYF registers from the contents of 
the X register. The contents of the CPU register determine 
whether the subtraction is decisal or binary. If the difference 
1S Negatives XnC{Y+#CYFI<0> then Ciff Result will be in 2*s coaple- 
ment form or 10*s couplement fors depending upon the acdes either 
binary or decimai respectively; and CYD CCarry Oifference) wilt 
be true Cane}. CYF aay be set to CYD by executing the CARRY DIFF 
mstructian 


NOTE: The CYD register is not conditioned by CPL3 it is always 
Dased on a 24-bit comgparisone The programmer» therefore» 
must know what is in the high-order positions cf the xX 
register and the Y¥ register if CPL is less than 24. 


Se are ne a re eA a Batic get eeT eA Otero ee RAE EMTS eel Naf ey MPR Sate CIA ea ene eT on ae 
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SERATCHP AD 


The scratcnoad may Se used for temporary stcrage af active recis= 
ters. The scratchDad may 3e adcressed as sixteenrs» 48-bit double 
words or thirtycttwes 24-S5it words. 


SCRATCHPAD WORDS - 24 BITS EACH 


SOA S4A S8A 312A 
SoB S4& $88 9128 
S1A S5A SA SL3A 
313 Soc 3398 $138 
SZA S&A S10A 314A 
‘$28 36& $1032 S146 
S3A S7A S1i1A SISA 
33a S7E $113 3198 


DOUBLE SCRATCHPAD WORDS - 43 81TS EACH 


30 S4 $8 312 
Sl 35 39 S13 
$2 S6& 3190 314 
$3 37 Sil 315 


Cin = sna AND SnB concatenated» where n= 0 through 15) 
CONSTANT REGISTERS 
The following is a description ef the constant registers. 
MAXIMUM MAIN MEMORY SESISTER CMAXS) 


The 24-bit MAXS fegister is set by the field engineer and 
contains the value of the maxiaus instalied number cf main senory 
bits. It is addressable as a scurce only. Main geacry addresses 
begin at zerce The tower 15 bits are always zeros ie@er» MAXS 
has a 4096 byte (32K bit) resolution. 


sO  arerae oae Sih Re ae etn abet at ata ok eee ee i ME 
anil : e " 
= 
J 
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MAXIMUM CONTROL MERCRY REGISTER CMAXN) 


The 24-bit MAXM register is set by tne field engineer and 
contains the value of the maxifum instailec number cf control 
memory wofdss, each word comprising 15 Bits. It is addressable as 
a source cnly. The lower 190 bits are always 2ero> Te@ee MAXM 
has a 1024 word resolution. Gn the B1712/81714 MAXM will always 
contain zeros . 


NULL REGISTER 


The 24-bit NULL register» when addressed as a securces, contains a 
fietad cf zeros, when addressed as a sinks it acts as a "bit 


bucket” Cthis sink characteristic 1s used ccoamontly to pop the A 
stack* e@eges MOVE TAS TO NULL). 


ANPUT/OUTPUT REGISTERS 
The following ts a description of the Input/Output registers. 


CONSOLEsSWITCHES 


M-Memory Processor only) 


This 24-bit register reflects the current state of the 24 Console 
switches on the processor. 


CONSOLE CASSETTE TAFE INPUT CUD REGISTER 


The U register accusulates the data read froa the tape cassette 
en the Conscie controi panel. le is addressabie as a source in. 
the RUN sode with the MNCVYE REGISTER microinstruction and in the 
TAPE acde with the MOVE 24<-BIT LITERAL asicroinstructi one (See 
MIL Statements; LOADLMSMA.3 It is not addressable as a sink 
Cdestination). : 
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COMMAND REGISTER CCMND) 


The CMND register is used to transfer commands to the I/0 
controls. It is 24 bits wide and is acdressable as a sink only. 


DATA REGISTER 


The DATA register is used to transfer data to and from the [7/9 
controls and their pertpherais. It ts 24 bits wide and its 
addressabie as a source or as a sink. | 


CONDITION REGISTERS 


There are five Condition registers: 


Binary Conditions CBICN) 

Field Length Conditions(FLCN) 

Interrupt Conditions CINCN) 

X ANO/OR Y registers(€s) Conditions (xXYCN) 

X AND/OR Y registers{€s) States Conditicns (XYST) 


Each Condition register consists of four bits. The bits are 
identified from daeft to right and are assigned the position 
numbers © thru 3+ with © being the sost-significant bit. 


Alt Condition registers are source registers onty. They may de 
moved to another register or... tested» ustng the IF and SKIP 
instructions, for their current contents. They may not be the 
sink Cdestinatian) register of any instruction. 


BIT BICN XYCN XYST | FLCN INCN 
0 LSUY MSBX  LSUX |  FLESFL NO-DEVICE 
1 CYF X=¥ — ANYSINTERRUPT FL>SFL HI-PRIORITY 
2 CYOD xX«¥ Y¥.NEG O FL<SFL |§ INTERRUPT 
3 


CYL X>Y X NEGO FL NEQ 0 LOCKOUT 
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LSUY is true if the teaste-significant unit cf the Y register is 1 
and the Control Paraitel Unit (CPU) register specifies Ddinary 
(CPU = OQ)» or S$ and the CPU register specifies cecinmal (CPU = 
1). 


The Carry Flip-flop CCYF) register indicates the vatue of the 
carryrin bit in the Control Parallel CCP) register. The CYF 
register may be mantopulated as part of the CP register and ty the 
CARRY instructions. 


The Carry Difference (CY) register is true if X=C(CYF#y)<0. This 
condition is not affected By CFL» ie@e» 8&2 24ebit cempare is 
always made. 


The Carry Levet (CYL) register is true if (X#Y#cCYF), limited by 
the Control Paraliel Length CCPL) registers» overflows. 


XY CONDITIONS CxXYEN)D REGISTER. 


MSBX is true if the most-significant bit cf the X registers as 
determined by the Control Paraiiet Length (CPL) registers is a ti. 
, é 


NOTE: The co@parisons of the X register to the Y¥ register are 
not affected by CPLs they are always 24-bit compares. 


SY STATES (XYST2 REGISTER. 


LSUX is true if the Least-significant unit cf the X register is i 
and the Control Parallel Unit (CPU) register specifies binary 
CCPU = O35 or 9 and the Controi Paraitelt Unit (CPU) register 
specifies dectsai CCPU = 1). The coargparisons of the X register 
or the Y register to zero are net affected by CPL; att 24 bits 
of the % register and/or the Y register are used in the cospari- 
sons. | 


, 
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ANY s INTERRUPT 


This bit is true if any of the following conditions in registers 
CC» CO,» or INCN (M"Memory Processor) are true: 


Event Register (8%3t Position) 
MISSING PORT OEVICE INCNCO) 
PORT INTERRUPT | INCN(2) 
TIMER INTERRUPT ecc1) 
I/O SERVICE REQUEST INTERRUPT ~ etc2) 
CONSOLE INTERRUPT | — €0C3) 


MAIN MEMCRY READ PARITY 
ERROR INTERRUPT CoCo) 


MEMORY WRITE/SWAP ADDRESS 
QUT OF BCUNOS INTERRUPT COC3) 


The cc and CD registers are both 4-bit source and sink C(Cdestina= 
tion) registers within the C register. The bits in each are 
numbered 0 through 3» with bit Q being the sost significant. 
They have been assigned the following uses and seanings: 


CCCO) STATE LIGHT 

CCC1) TIMER INTERRUPT 

CCC2) I/0 SERVICE REQUEST INTERRUPT 

CCC3) CONSOLE INTERRUPT 

COCO) MAIN MEMORY PARITY ERROR 

CDC1) MAIN MEMORY WRITE/SWAP ERROR OVERRICE 
COC2) MAIN MEMCRY READ OUT OF 8OUNDS ERROR 

COC3) MAIN MEMORY WRITE /SWAP CUT OF BOUNDS ERROR 


AGL bits in the CC and CD portions of the C register» once ‘sete 


-femain set even though the conditions that caused them to be set 


gay no longer exist. Therefores if it is desired to ciear any of 
these bits ta zerore this must be done explicitiy. COC1)I» COC2), 
and COC) of the € register are aiways zero in the eroenon) 
Processor but poe may ne addressed and tested- 


coco): When ‘trues, | phe controt panel state lagp Givasties: watt 


cause the STATE Lamp ta tight on the Console. 


BESET mS etn rote sh eats te nc Peon Ne MADRS A ETT eM EE 
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CCC1): The reat tise clock interrupt signal is devetcrped frem 
the prigary power frequency» fiela adjustabtea for either 
SO0HZ or 60HZ. The interrupt signal is received and is 
used to set the CCC2) bit once every 100 writliseconds. 


CC(2)3 The 1.0 8us service request interrupt tevel is derived 
from the varieus i/0 controls connected to the 
processor's I/2 Bus. The level js the result of a 
service request by one er more controls and is used toa 
set the interrupt bit every clock tise. 


CCC3)= The controi panel interrupt Level is derived from the on 
position of the control panel*s INTERRUPT switch. The 
devel from the switch is used to set the interrupt bit 
every ciock time« This-flip-flop also drives the taap 
behind the INTERRUPT switch on the control panel. 


ate MEMORY REAL ‘PARITY pees INTERRLPT 


This bit is set when a ain memory parity error is detected 
during 3 READ or the READ porticn of a SWAP operaticn or when = an 
attaspt is made ta access non-existent main mesory. This bit» 
when ons is aiso reported in ANY.INTERRUPT. 


Als peuuar ADDRESS QUT GE BOUNDS OQVERAIOE 


C(-Memory reneessey only) 


During a WRITE or SWAP operation» if FA is tess than BR or 
greater than or equaito LR» then COC1) is inspected ands if 
zeros the operation is inhibited. Note that a WRITE/SWAP out of 
bounds will always set CDC3) and ANY.INTERRUPTs» regardless of the. 
vaiue of COC1). . 


READ ADDRESS QUI CF BOUNDS INTERRUPT 
CDC 2)) CM-Memory Processor onty) 


This bit is set when a READ operation is attempted and the Fietd 
Address (CFA) register setting is either tess than the 8ase 
Register (BR) setting or greater than or equat to the Limit 
Register (LR3I settings The REAL cperation is net inhibited. 


8-22 


8-22 
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WRITE/SHAP ADDRESS CUT QF BouNe 
COoCc3)) ¢ 


M=Memory Processcr on 


pape 


This bit is set when a WRITE or SWAP operation is attempted and 
the Fieid Address (FA) register setting is either iess than the 


Base Register (CBR) setting or greater than or equat to the Lianit 
Register (LR) setting. This Bits» when ons is atso reported in 
ANY -.INTERRUPT. 


FIELD LENGTH CONOITIONS CELEN) REGISTER 


ALL canditions are based upon comparisons between the 16 bits of 
the FL register and either zero or SFL» which 3s the corre- 


sponding dowcrorder 16 bits of the Scratchpad $08. 


IME ERRUPT CONCITIONS CINCN) REGISTER 


emory Processor oanty) 


NO DEVICE is true if an interrupt message is present in the 
dispatch buffer for a port or channel which does not have a 
device attached to it. This condition is normally cleared by the 
processor with a DISPATCH READ AND CLEAR instruction. [It is aiso 
reported in ANY.INTERRUFT. 


HI PRIORITY is true if there is a highmpricrity message present 
in the dispatch buffer. 


INTERRUPT is true if there is a message present in the dispatch 
buffer for the processor. This condition is norsally cleared by 
a DISPATCH READ AND CLEAR instruction. It is also reported in 
ANY INTERRUPT. 


LOCKOUT is true if the interrupt systes is Locked (marked as “in 
use”). a | 
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REGISTER GESISNATIONS AND AREAS OF APPLICATION 


The following is a List» arranged By areas of 
registers and their asseciated cesignations. 


MICROINSTRUCTION CONTROLS 


A CMicroinstruction Address} 

| (Current Microinstructian) 

TAS (CTop of Address Stack) 

TOPM CLogical Top of M-Memory ) 

MBR CMicroeinstruction Sase Register ) 


GENERAL PURPOSE CONTROLS 


fr 4d << do 


S-MEMORY CONTROLS 


BR Base Register) 

LR CLimit Register) 
FA (CField Address) 
FU (Field Unit) 

FT (Field Type) 

FL (Field Length) 

CP (CControl Paraiiet ) 


INTERRUPT CONTROLS 


cc 
CO 
INCN 


PARALLEL WIDTH CONTROLS 


c 
cP 

CPL 
cPu 
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QRGANTZATION OF FIELDS AND SUBFIELOS 


The following is a description of the organizaticen of some 
register fields and subfields» expressed in the notatien of MIL 
structured data declarations. 


C1 C SI1T(24)> 01 F SITC48)> 

02 CA BIT{L4)> | 02 FA BIT(24), 

O02 CB BIT{L4)> O02 FB BIT(24)> 

Q2 CC BITC4)> 03 FU BITC4)> 

02 CD BITC4)>» 03 FT BITC4)>» 

Q2 CP BITC8)> 03 FL 8IT(16)> 
Q3 CYF BITC1)> Oh FLC BITC4)> 
O03 CPU BITC(2)> 04 FLD 3ITC4)> 
03 CPL sITC5)3 04 FLE BIT(4)> 


O4 FLF B1ITC4)> 


NOTE: C does not exist as a composites 
only as subfietds. 


Q1 tL BITC(24), 01 T BITC24)» 


Q2 LA BITC4S)>» O02 TA BITCS)> 
C2 18 BITC4)>» 02 TB BITC4)>» 
C2 LC BITC4)>» | O02 TC BITl4ds 
O02 LD BITC 4)> O02 TD BITC4&)»s— 
Q2 LE BITC4)>» O02 TE BITC4S)» 


O2 LF BITC4)s O2 TF BITC4)s 


SEL EEE CR Ee SE ee a EE ae a ES en he a eR ae ST Re eee em ee — 
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MIL STATEMENTS 


Below is a lists» categorized by functions of MIL statements feund 
alphabeticaliy in the following section. 


Compiter Coumands: | | 
ASSIGN FINI PROGRAM.LEVEL TITLE 


FA.POINTS PAGE SUB.TITLE 
Declaraticns: 
DECLARE DEFINE .VALUE MACRO RESERVE.SPACE 
DEFINE LOCAL.DEFINES MICRO TABLE 
Manipulations: 
ADD SCRATCHPAD *DISPATCH NOP SHIFT/ROTATE T 
AND EGR NORMALIZE SHIFT/ROTATE X/Y/XY 
BIAS EXTRACT OR STGRE 
CARRY HALT POINT SUBTRACT SCRATCHPAD 
CLEAR INC | READ * SWAP 
COMPLEMENT LIT RESET WRITE 
COUNT MONITOR ROTATE WRITE .STRING 
DEC MOVE SET XCH 
Program Branching: | 
BEGIN CALL.~EXTERNAL EXIT JUMP 
BRANCH EXTERNAL ELSE 60 TO SKIP , 
CALL END IF TRANSFER.CONTROL 
Program Loading: . 
ADJUST | LOAD #M.MEMORY BOUNDARY 
ADJUST ADDRESS *L CAD.MSM REDUNDANT.CODE 
CASSETTE LOAD.S MEM SeMEMORY.LOAD 
Segmentation: | 
CODE.SEGMENT *#GVERLAY 
EMIT .RETURN.TO EXTERNAL SESSMENT 


MAKE.SEGMENT.TABLE ENTRY 


* Available on Bi720 systems onty 


at, 
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ADD SCRATCHPAD 


kk&ekkkkk eh kkk ehhh 
z# ADD SCRATCHPAD « 


Rek&kKkKkkKkRKeE ec KKRKRE KRY 


SYNTAX = 


ADD~"--"scratchpadeword--"9-T0 FA----->1 


This instruction adds the teft half of any Scratchpad word 
CSQA. SISA) to the Field Address (FA) register. The resuit is 


placed in FA> the contents of scratchpad.werd remain unchanged. 
CSee also: SUBTRACT SCRATCHPAC.) 


EXAMPLE: 
ADD S9A TO FA 


a aa OR 


| 
| 
| 
\ 


aad 
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ADJUST 


k£weereexeeeneanae 
t ADJUST « 


Ree ak&kKkARKRKS 


SYNTAX? 


§ ‘ 


i i 
--- ¢ <--->] 
i } 
foro INUS<->) 
i i 


j mae cs) maawa> j 


SEMANTICS? 


This pseudoroperation adjusts the physical.codeeaddress of the 
compiler. The vatiue of the physical.code.address specifies the 
Location (Ccontroi memory address) into which the next generated 
microinstruction is to be piaced» generaliy by a user-deveioped 
loader. (See also Segmentation: Label Addresses.) 


LOCATION PLUS(#) or MINUSC-) incregents/decrements the 
physicat.code.address by the vaiue of the lLiterat. If this 


option is not useds the the physicatecodeeaddress is set to the 
value of the literal. ; 


The Literal MOD 16 wust have a vatue of 0. 


NOTES) This instruction is generatly used tc compensate (for 


disposabie toader routines. 


EXAMPLE? 


ADJUST LOCATION TO 31006 
ADJUST LOCATION TO LOCATION ¢ 32 
ADJUST LOCATION TO LOCATION MINUS 128° 


SPEER REE ET ETD ERIE REBEL OIE ERE TE INA EPIRA REESE 
aaa or ra erent ay as minis: neo era recapen rena Wile BeOS 
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ADJUST ADDRESS 


RekkRkk&kkkekkkkkkkRekhe 


* ADJUST ADDRESS « 


RRkRAKREKXKRKXEEReEKREEH 


SINTAX= 


ADJUST ADORESS TO MOD-----Literalerrrn-BL TS eee ro ee-->% 
| i } 
fmm-MICRO S$ <-->} 


SEMANTICS 


This statements when specified» will insure Cby padding with NOPs 
where necessary) that the next micro instruction witli reside at a 
code address whose value sod literal is equal to 0. This state~ 
ment is useful for alignment of a micro loop on a particular 
S-Mersory boundary. 


If the BITS option is useds thens if necessary» the Literati wiitl 
be rcunded down to the nearest Q god 16 value. 


EXANPLES 
ZLABEL "A™ WILL ALWAYS RESIDE ON AN EVEN BOUNDARY 
Z ' 
ADJUST ADDRESS TC MOD 2 MICROS 
A INC TA BY 1 


GO TO A | 
ADJUST TO MOD 64 SITS 
is equivalent to: 


ADJUST ADORESS TC MOD & MICROS 
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AND 


wkkaRK KK 


* AND « 


Rkekexkek tk 


SYNTAX: 


AND-~--sourceesinkeregister="“WITH-----source.register=-=~==>1 


le-literal--------->] 
SEMANTICS: 


This instruction lLoagicaliy ANDs the contents cf a 4~"bit source 
and sink C€destination) register with the bit configuration of the 
literal or the contents of a 4-Sit source register. The result 
is placed in sourceesink.registers the cantents cf source.reg- 
ister remain unchangeds untess it 1s also a sink register. {See 
alsa: CR and ECR.) 


The register may be any of the following: 


sourceesink.register 


SOOO OMDB SB eeae oS Ge. 


sourceeregister 


CA CB *C€C *CD | any sourceesinkeregister 
FT FU BICN 
FLC FLO FLE FLF FLCN 


LA LB LC LO LE LF INCN Cavailable cn 81720 only) 
TA 78 TC TO TE TF PERR Cavailabte on 81720 anly) 
TOPK Cavaiable on B172C anly}d XYCN 

XYST 


* CC and CD represent processor interrupts and flags 


The titeral has a decimal range from 0 to 15. 


en: 


mT em a PT FLEET ORES SEE OT SEES SO ETS Bek Eo ah elacth sh thle in coniNDs SAMO P telat le actA SMa Lai a a ako alt aad 


Bnei APY AS bees BE bo 
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SEMANTICS cont: 
TABLE 8-15 AND Truth Tattle 


1 Source & Sink 1 Literat 1 Source & Sink ! 
| Register j | Source Register I Register j 


i 0 1 AND i 0 { Yietds i! 0- | 


1 0 i AND 1 1 {t Yietds 1 0 i 


i 1 ' AND 1 0 i Yietds 1 0 i 


i 1 7 6AND 3 i i Yietds i! 1 i 


AND T8 WITH 3 


i TA 1 TSB 4 TO & FO § TE 8 TF 3 


eeee jf weecee | cewe ae [eencoe ] woenece | cweoea | eee ewe ] cose ceeeoaceeecece 


1 T 4 O000 9 1010 # 1111 3 0011 8 0001 £ 0010 ! befere COAF312) 3 


j owe f ce cceen j weeewea jf cceese jf eceree j cweeee |] cose ee |] cece e ces eoeeseoce~] 


1 § -*- 49 001% @ |] F 2 F§ = FF om F Literal €3) i 


1 7T 1 OGOO § 0010 tf 1111 8 0011 8 0001 § 0010 1 after CO2F31i2) 1 


Fe snet sian clita acetal AVS RA AM ” ANE SS AES TSE YE aE tee RE SEY Peet ne Pn NE RAT AEC EORREDOE STEEAR 
By ere mam enn monn reek BRUTE EOE ay SPATE ar eAy aera a Sinai neeetes : : oma eee oan, . — ES CELLIST EP Gs IE REST Th gate. Vines Dah escavctblntedl? adn, 2+ usa? san nl abd, Ri RR UAE CAMOSL CBC Soe 
‘- a ‘ - - . . Car ee RL ET Se ce eae AES Ss OE Ne sats hater te aN UIE MAW ete Oe an ABU ne cmd Ra BAS, cae aN Cen RS Rata bain adele TL cee woe eve dant NSTC dare aia TE ta nl dae rein dinltnak e S5 dtapthbe Michie ene catettad! nln, te ada si nas. Kosch: 
tae a peer ore cence The eta . cuban aPtetiey aheas ye aE Dye ONE er are Fees ‘ we ae Se SES A TE BL indy ated ee 
tne ae ih ile a. OY aa nt Y obiaadlidien Jat EHC ET ee vag Tet ee RE AO BRAS HS 
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ASSIGN 
k&eere«reereevk xX 
* ASSIGN « 


rtkekkkkkkazen 


SYNTAX: 


ASSIGNe---ARCHITECTURE.NAME-<-= ---"characterestring**crcrrr-->! 
I Sj 

i | i j 
bemnmHCP.LEVEL “<---> i 
i | i | i 
j= --GISMO.LEVEL---->! | " 

j 

i 


i 


} 
b---ATTRIBUTE Literal AS identifier--- = -------0---<> 


| ! 


SEMANTICS: 


This statement assigns values to the various interpreter verifi- 
cation attributes. These attributes occupy fields in the IPB 
(Interpreter Parageter S8lock) of ail MARK IV.1 and Later inter- 
- preters. They are accessed at BOJ CEeginning of Job) time by the 
MCP and are used to verify that the proper interpreter has been 
chosen. 


The character.string for ARCHITECTURE. NAME gust be a string of 10 
or fewer characters» and gust be enclosed within quotation sarks. 


Literal has a decimat range from 0 to 255 for COMPILER.LEVEL> 
| MCP.LEVEL» and GISMO.LEVELs and froa 0 to 79 for ATTRIBUTE. 


EXANPLE®: 


ASSIGN ARCHITECTURE-NAME = “GISMO.26" 
ASSIGN MCF.LEVEL = 197 
ASSIGN ATTRIBUTE 64 AS ITEM.O1=1 


BSR ke 


PEEP PEEPERERTEPERTSTErEnMpnpens) rece e i pes Te be be ee SS Gee REE 


aaa 

a Bs * 
5 . -jpemBes 
- Se re 
Mee LE 

eee 
RES 
33 
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cgEGIN 
keke keekte 
*« BEGIN. 
ee a 2 
SYNTAX? 


i { 


j -<e08 euesnaanwvae > | 


SEMANTICS: 


This statement is paired with the END statement to combine MIL 
Statements into lLogicai blocks. If the BEGIN/END block is nameds 
the MIL program Listing will reflect the first ten ietters af the 


BDlockename on every tine of the block. {See examole in the 
Programming Techniques section). 


The BEGIN/END block is useful in @n IF statesgent when nore than 
one statement is necessary following a condition. 


EXAMPLE: 


IF condition THEN - 
SEGSIN TRUE.CONDITION 


Ld 


@ 


END TRUECONDITION 


ELSE 
BEGIN FALSE .CONDITION 


END FALSE.CONDITION 
SBEGINJEND blocks way be nested ta fifteen tevels» rneaning that no 
portion of a MIL progras gay A GUN OGS more than fifteen BEGIN’s 


without matching ile ia 7 


SEE. ALSO: END stateaent and LOCAL.DEFINES statesent 


. " ne « ee Sty tye yg aS Seg eee ae Sh ey ee oe . ate . ee ge Bae 0 a es > a re eS an wate sual eld Nios te het eee rf 
Ce REL A BEN ae ARES So ERS SES CN ewahll EE EE EAT ante il ae BA et Re NA aie Beat OE hemline atten: canna eine na nei lad ci ate omer Bb lee ened “Oe wee 2 ane ane de cilcereimale al bares at telaplaclete ies ab, a Beata aa tat SRS 


le a tain oi 
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EXAMPLE: 


3LOCK 
NESTING 


LEVEL 


BEGIN BLCCK.1 


BEGIN ANOTHER.BLOCK 


* 


BEGIN INNERMOST .8LQCK 


END INNERMOST. BLOCK 
END ANOTHER. SLOCK 


END BLOCK.1 


Swe NNW WW NN NN eee © © 


7 Pe SP” SCO OOOO SOO OORT, 
5 9 


ve oe i phd AS RC ai at. RAIS TAR AE cae pc of CG it a ae a as Be ae ama cea aso ae ahi aia oe a ane ta ae cel ee a ee earlier aa gr eee a Me eR en ee es Bae oa 
Roan mente t as a re onan ES a ECR CE EEE AUB E A Let RE eRe KE oi eae Call: ET RTE Od DNs A EO TTL et 
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BIAS 


Reekurakxe 


* BIAS «x 


keeRRKREK 


1 


| teeta OF wd ase aeaesven daw aaanenenaananaa aaa > 


SYNTAX: 

BI AS BY ew ew m-lJN [J -«<<<«8 Sea Dan anaecanean ana ananaaanas een 2204 aanasecae> | 
, { j I 
| -2=f ----------------------------> | }---TEST-->1 
i i i i 
i Po--AND ooo --$ <--> 1 i 
1 3 i { 

j Jo--CP-->] j 
i ? 
| 229 S$ 2-2 neo eee eon n= =~ 23 -------->| 
1. 1 j | 
3 b---AND Fe=>] j 

! 

i 


i i 
Pe-rANC Feo=>} 


This instruction sets the Controt Parallel Length (CPL) register 
and the Control Paraitet Unit CCPU) register to vatues caicuiated 
from the given operands. 


NOTE: Ali references to register S refer to the SFL or SFU 
partitions of the scratchpad S03. 


The CPU register will be set to 1 if the value cf the the Fietd 
Unit (FU) register is set to & er 83 otherwise CPU is set to 0. 
This is done for aii variations of S8IAS except SIAS BY S» which 
sets the CPU register frow SFU rather than from the FU register. 


BIAS BY «2-2 sets the CPL register equat to the seaiier of 24 and 
FL» or 24 and SFL» or 24 and FL and SFL» or 2% and CPL and Fls 
depending on the type of BIAS statement. BIAS 3Y UNIT sets the 
CPL register equat to the FU register (4 for 4-bit decigal» 8 for 
8-bit decimal, or any other vaiue less than 16 for binary). 


wees 


If the TEST option is used the above actions are perforszeds and 


9-10 


the next saicroinstruction is skipped if CPL has not been set to — ae 


 £0Td. ; : eS ee ee ae acer ee ee ee 


A sth ALN ERY SAPO Sh ak Cat GUAR EEL ve, A ALL SSB 
. Peron er! tren s 
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EXAMPLE: 

PIAS 8Y F- This instruction sets the CPL register toe 24 
ar to the value of the Field Length CFL) 
register, if ait is less than 24. It aiso 


sets the CPU register equal to the unit in 
the FU register. 


BIAS BY F ANDO CP This instruction sets the CPL register to 24,» 
to the vaiue in the FL register» or to the 
value inthe CPL registers whichever is the 


smaiiest. It also sets the CPU register to 
the unit in the FU register. 


BIAS BY UNIT This instruction sets the CPL register equal 
to the Length of the unit of the type  speci- 
fied by the FU register. It also sets the 


CPU register equal to cne unit of the type 
specified in the FU registers ices» 44-bit 
decimals, 8-bit decimals or binary. 


NOTE 


in all cases excenot UNIT» CPU is set to 1 if 
FU Cor SFU) is 4 or 83 otherwise CPU is set 
to 0. If UNIT is specified, CPL is set 
directly to the value in FU. 
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BRANCH SE XTERNAL 
&eewe ReEeRkkKkaAKRAK & 
* BRANCHSEXTERNAL « 
&rexwve RkkkaekkaeE ak & 
SYNTAX? 


BR ANCHSEXTERNAL =---T0-==--t abel ----->} 
SEMANTICS: 


This instruction transfers controt to the external segment toca- 
tion specified oy Label. (See: Segmentation.) 


Lakel must ba 4ssociated with a run tize address that has a 
Gisplacement fros the BRANCH. EXTERNAL instruction ef Less rhan 
4096 sicrcinstructions. 


NOTE: If @n external segment does not exist because N92 
EXTERNAL has been specifieds BRANCH.EXTERNAL is equiva- 


EXAMPLE: 


BRANCR.EXTERNAL TO EXTERNAL. SEGMENT .LABEL 


tind 


hat oh a 5 Sc eg Ope oe ake, eee hee eg a cere eae a LC 


EP pUrrSenrerl 


a ae ‘< Ph aad -Mtiias 
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CALL 


RRRE RHEE 


*« CALL *# 


R&E&RkXKRaAKS 


SYNTAXs 


i j 


SEMANTICS: 


This instruction Stceres the address of the next microinstruction 
in the A stacks then branches to the location specified by label. 


The Location specified by the Label may be a maxinusg of 4095 
Zicrocinstructions away froma the CALL instruction. 


EXAMPLE: 


CALL M.IN.OUT 
CALL +#A8C 


saateontteni eine Comemmanate  aatenbtinie wand ~ tenella <eitteptante” eibinhenter—-manemnam ‘wore situate ~iannueet * sbevaddiimeme sadimmeibiiner-cinaiemtoet> “anche ~teuneendaiin: wemtiouts ° ovatmncnais - tussensnindanptechnistnttesienialay-tsiennemmnowuncaiantaro- iat nates weeeRina W-*-ceeety- ta aac MT Cantal nites” ARSENE ercircinees hinmamaaer | eticnatt: “ities asiaaniti ~etiinaNtr tanto Wile! Serene ented “anemetee ~ seme enmaner iabnteere mee 
Tne caaallimenacemamad emcee 


$-14 


BURROUGHS CORPORATIOGN COMPANY CONFIDENTIAL 
COMPUTER SYSTEMS GROUP 81300/31790 MIL 
SANTA BARBARA PLANT ; Pe Se 2212 5298 (£) 
CALLeEXTERNAL 


eke kkeeeeeeeeaeen 
* CALLJZEXTERNAL « 


eketkaeekenetkeekekkekrekeak 


SINT AXs 
CALL EXTERNAL wnm---Ll abel -<---->] 
SEMANTICS: 


This instruction stores the adaress of the next microinstruction 
in the A stacks then branches to the externat segsgzent location 
specified by Label. (See Sequwentation.) 


Labet must be associated with 2 run time address that has a 
dispiacement from the CALL.LEXTERNAL instruction of Less than 4096 
microinstructions. 


NOTE: If an externat segment does not exists Decause $3NU 
EXTERNAL has Seen specified» CALL.EXTERNAL is equal to 
CALL. 
EXAMPLE: 


CALL.LEXTERNAL BEGINNING.OF..LOOP.1 


Seay OM meee Re a he eee ee oy Se he aig en Be GC. Set ae ORS ite ONE pe Re ge See fae Eee heehee ee es a eet 


BURROUGHS CORPORATION COMPANY CONFIDENTIAL 


COMPUTER S¥STEMS GROUP B1i800/B1700 MIL 
SANTA BARBARA PLANT : Ps Se 2212 5298 (CE) 
CARRY 


ckhehkeken 
# CARRY « 


RxkkkaAKES 


SYNTAX 


CARRY w2 wean ( sseeseawveensavceecs oe @>} 


‘ ' 

ns oe 

1 ! 

J---SUN~-------->1 

1 ' 

po--DIFFERENCE ==>] 
SEMARTICS: 


This instruction sets the CYF CCARRY) bit in the CP register to 
either O or 1.2 Sinee CY¥F ts an input to the 24-bit function boxs 


this instruction should be used in wmicrocoded arithmetic rout 
ineSe 


CARRY 0 or CARRY 1 sets CYF to 0 or is rescectively- 


CARRY SUM sets CYF to the value of CYL Cone of the outputs from 
the 24-bit function box. | 


CARRY DIFFERENCE sets CYF to the value of CYD Canother oautput 
from the 24-bit function box}. 


The CYD bits» untike the CYL register> is not conditioned by the 
CPL register. Ali 2a-bits of the X and Y registers are coapared 


when setting CYO. If the value of the CPL register is less than 


24> then the value cf the high order bits cf X and Y registers 
should be known. Co | 


f X>¥ 1 X=¥ ANB CYF=0 % X=¥ AND CYF=1 8 X<¥ 1 
Cryo = 1 @ 3 en rs 1 ee on 


EXAMPLES See Example of a MIL Program in Programsging Techniques 


— 
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CASSETTE 

| Reetweeexee ee 

* CASSETTE * 

| eKeRRReKRE KERR 

| : 

| 

SYNTAX? 

: I 

| t i 

! 1 i i | er ee | 

, 1 1 I--NEQ Yor=>!l i 

' i { 

i i i 3 

} J--NEQ ER<-->] i 

i j 

> SEMANTICS: 

This instruction causes the systeg cassette tape to care or stop 

: @ READ operation at ERS next inter-record 93p- 

: The relation "FA EGL/NEG SR is nat avaitabte cn 81700 proces- 

ae sors. 
The information read froma the cassette is loaded into the U 
register and resgains there for a maxisum cf two clock cycles 
before the U register is cleared. 

The REWIND cption is inplesented on M5 and later processors. if 

j used on an M5 or M6 processor the tape sust be stopped first» and 

: then wait of at teast 100 as before issuing the rewtnd- 


EXAMPLE? — - 


CASSETTE START | te . 
CASSETTE ee WHEN x EOL + 


GS-17 
EURROUGHS CORPORATION COMPANY CONFICENTIAL 
COMPUTER SYSTEMS GROUP B1800/3170C #IL 
SANTA BARBARA PLANT | Pe Sp. 2212 5298 (€) 
CLEAR 
Rkeekexeaex&k kk ®& 
« CLEAR « 
RBekKkkAK KR 
SYNTEXs 


! 

ae oe ae 

1 1 | 

J ooees-e-registersse-- se eee-----! 
i 


t---scratchcadeword---! 
SEMANTICS: 


This instruction sets the specified register(s) or 24-bit 
scratchpad word(s) to zero. 


The CACHE option. is not available on 81700 processors. 


The following may be cleared: 


register scratchpac.word 
A SOA 
BR & & @ 
CA CB «CC #CD CP CPU SISA 
FA FE FL FY FU 
| FLCC FLO FLE FLF $08 
TA 18 TC TO TE TF Tas $158 


TOPS Cayaitable on 81720 only) 


* CC and CO represent processor interrupts and flags 


Each register clear takes one sees cycles, each scratchpad word 
| takes two clock cycress 


NOTES MOVE NULL TS register wilt be generated for each register 


of scratchpad specified on 81710 systems» and for ail but 
Le Te Xs Yo FAs Fle FUs and CP on the 81720 systeas. 


EXANPLE? 


SAMA RAM AUDLEY CHR USBI eh ta NVAMNAN Diab EA eTOACA SEMA Qh MORI UAB oy SLE We fee oe Ah ah hSC IAT ecb te COBY TANT fg baggie PIAS ek RIN AL ANE A UA a Faw SRT AED BOOP AD Nt PEERAGE oe BAR ARC Ea eh HAS LAE STAN 9 ok SGA “Ae EAESERESS Es ABE RG peo A SESE 05 pA A EP AEN Aho SEGA SAE OAL ci ene) SALES AES ah ARE RGET NE MAE Ge AOR So Sai RTA BAY DE nme SB YEP PRR ALT CLE AB EE MAN TSAR Soo FS EEA maior pps Wee ERS Beg AS Lele RSIS Se GAG ge ANE A OH teria SEER foe ota LS ode PAGS Wares Bones ie cach ot iy Snedeker ede ES # 
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CLEAR SICA 
CLEAR BR L CB $48 TOPM FU 
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% A MICRO IS GENERATED FOR EACH 
% REGISTER OR SCRATCHPAD 


ee 
eS Oe bee. 


an CMMI noe i ek aa ae a i a ae tc eee cee. ae aa ee ae here er, 


eta eR SANGIN cat, Ae Ark eR ate a i ley STONER Cai 8 Pee 


Fen ee ee ae ae 


wre 


ee het pa eh RO + 5 Sete © 


Pr ee ane nied 
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CODE .SEGKENT 


SINT AX = 
CODE. SEGMENT-----1 ahel ----->] 
SEMANTICS: 


see Segmentation: CODE.SEGMENT 


cr re as! 
So Sees 


aie bine ahaa” arti tate a i ata amg a lt eesti natin aimee” sdegimee alacant atten wari’ ee “eet etn cen et nel wegen aE tia ne Susan | leet © enna ape! 8 welled 2 


ne tae Ht cand 6 eee, le hie ee ce ob ict Neicee al nt nates “panna Oe a ee ee 
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ReEeRkKkkEKkEkKRkR KEKE 


* CODE.SEGMENT « 


WeHUKRKKKKEKKRKERE A K 


ACT AnAAaT Ph le Neaaeat ata Nase <n NENE® NENY N ike T° cee Neen Nea © Sled” RY Ae Selatan cAI ne ee <* esttdaaae ate SN ites eine, lations | tbls te anh tiaras, natant that aR 


3-20 


BURROUGHS CORPORATION COMPANY CONFIDENTI At 
COMPUTER SYSTEMS GROUP Bi800/31700 MIL 
SANTA BARBARA PLANT | Pe Se 2212 5298 (€) 
COMPLEMENT 


RRRKEkKKXKeEKKRAK KR « 


* COMPLEMENT «# 


kRe¥XekK Kee eAReKKARKR 


SYNTAX: . 
i } (eee weweewn wees owen swoon a | i 
a | on 


be---aND---register Ctiteral )---1 
SEMANTICS: 


This instruction CUOMPLEMENTs Cswitches the state ef) the speci- 
fied hit€s). By using the opttonss more than cre bit in any one 
register can be cospiemented with the saae instruction if ALL 
BITS are in the SAME 4-BIT REGISTER. (See alsa SET and RESET.} 


The register aay be any ‘4-bit source and sink Cdestination) 
register Deiowns 


Ca C8 CC cO (CCC and CD represent processor interrupts and flags) 
FY FU | 

FLC FLD FLE FLF 

LA LB LC LD LE LF 

JA TB TC TO TE TF 

TOPM Cavaiable on 81720 onty)d 


It may aisco be the Fle FBs Ls» or T register: ali bits sust then 
be in the same 4&-bit subfieid. 


The Literal has a decia#aai range froga 0 to 3 for a 44-bit register; 
freow 0 to 15 for the FL registers and from 0 to 23 for the FB» 
iL» and T registers. 
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It should be noted that most registers can be addressed in either 
Qf two ways: ' 


LA LB te LD LE LF 
10 31310 310 #3 41032310 cn 3 4 


1 6 en } 4 i } Beesll i iZee~wlD I 16 19 } CUdas 23 1 


i 11 
j--> LO) LCCO) <<< fe=> £113) 
oF or or 
LACO) L412) LDC1) 
EXAMPLE: 
CCOMPLEWENT LOCO) AND L(13) 
LA LB LC Lo LE LF 


L 1 0001 § 0010 F O011 § 1006 $ 0101 3 0110 ! before (123856) 1 


j on we aw | -_ oma a | on ty 2 ae ee j ee ee ] + e2 eo j onaoaw= } ee ae ne eee j 
L @ 0001 3 G010 1 0611 1 06100 2 0101 2 0110 1 after (123456) 1 
| | 1 § i! i i i i 


6 3 4 Zz & 121 #82315 16 27 18 23 
ut 
LOCC) <--ft--> LC13) 


COMPLEMENT TACO) AND TE&C€1)3: These are not presented because the 
bits are in different 4-bit registers. This statement is invalid. 


» eI RP ALA. tale wilistd  itne? ae a ab a 
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COUNT 


ake kk thee 
* COUNT « 


Rkxxaekazkeaene x 


| SYNTAX? 
COUNT «oa «=F Aweaea|f[Paeccesve @ We 46 ae ae 4. a scene eswawowwe fh Yo-(PL - <a @ « «68 22 =5 a aww a aa ae > } 
j i P--AND FL DOWN-->] 1 0 6fetiteralers--e2-->)} 
} i j | | 
| == DOWN---------------2------2-5] t~BITS=>1 
j I ee | 
l--AND Fle----UP=----1 1 
i : i i j 
i 1--DOWN-<->] | 
3 i 
i | t | 
i Y--AND FA COCWN-->1 j 
{ a I 
LT --DORN<- ecco cece eoweccee an2anuaaes > | 
i 
1--AND FA---UP------>1 
i i 
§-DONN-->] 
- SEMANTICS: 


This instruction increments or decrements the designated regis~ 
ters by the value of the iiteral or the contents of the Cantrolt 
Paradiei Length CCPL) register. Howevers if the vatue cf Literal 
is Gs the value contained in the CPL register is used. 


If the FA register ss: counted dewns it say pass through 0 Ci.eeon 
if FA=0 and is counted down by ils it will be set to @FFFFFFa). 
However» FL cannot be counted down below C. 


If either the FA of FL register overflows> uraparound to or 
through @ wild occurs aegew if either is equal to the maxinuas 
vatue it can contain and tis counted up By i» it beco#es equal to 


The literal has a eaxizua deciaal value of 144. 


oe cease 


Oe een ee daa 
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EXAMPLE: 


COUNT FA UP AND FL DOWN BY 10 


FA ff OCCO 2 1001 1 1010 @ 0141 § 21311 1 1011 1 before COSATFB) 1 


Aer F we UFC Uhl hlUEllUl ee hE 1010: § Literati * 2Aa i 


FA 3 QOGOO0 £ 1001 § 1010 $ 1000 § 0000 f 0101 J after CQ9ABN5) 1 


~- @SP DESO OBC EE OD BEEBE OSES e]e 8 BO OOOO WSED Eee BEG ww ee 


4 FL § 0000 § 0000 1 0000 1 1000 ! befere (0008) i 


i oe*- 9 22 F "= $§ 1010 ft titeral = ada i 


{ enema j ow ween { cone | aeaaecae | Sse aa eam wa om eee mene | 


FL & 0000 | 0000 1 0000 ! O000 i after (0000) i 


FA js caunted up by deciaai 10 Chexadectnai Ads white FL is 
counted down by 8 to its gwinigue value. 


EATEN ROOT ee te rr eRe ee ee Pe rcetea me Rattles ar wre ee a 


MNS net chats trireng cir onb ean week sebe pond eS! Sy ebay gn Ce : | . 
Sacnaay “tones ~aunmnens.:-imnegast® “tccmannathh “AanRLG’ GRAGONR «Cetera “CEES tah “ARG itrtniin - neds maleineenee~ qoute * abana” “lest -wedanee -iailenneR iaesisi “iN ‘ocmneiet: Tahgaees ~" qrieininds arent nian ~manne mae A lei a atl wd aadnell nial bias ois 8 alia" "dani RL TNS Aare e ; Ss 
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DEC 
£&axre&rk ee 
* DEC 
etkkrekeie kk & 
SYNTAX: 


CEC--source.sinkeregister“"8Y----sourceeregisterssscrss cee srore> | 
j ! 3 : 
le-Literalorrntere= >] Pe TEST <=>) 


SEMANTIC 3: 


This instruction decrements the contents cf a 4=°bit source and 
Sink (CUdestination)d register by the value of the iiterat or the 
contents of a 4-bit source register. The result ts placed in the 


sourceeSinkeregisters the contents of the scurce.register rerain 
unchanged. (CSee alsas INC.) 


The recister may be any of the following: 


sourceeSink.Tegister sourceeregister 

CA CB aCC CO any source.sirk.ereyister 

FY FU BICN 

FLO FLO FLE FLF FLEN 

LA LB LC LD LE LF | INCN Cayaitlable cn 81720 only) 
TA 78 TC TO TE TF XYCN 

TOPS Cavaiabte on 81720 aniy) XYST 


* CC and CD represent precessor interrupts and fiags 
The Literat has a deciazat range frcoa 0 to iS. 


7 If the TEST cption is used and the source.sinkeregister under- 
fiows Cis decremented below QO» the ssailest vaiue it can 
containds the next sgicroinstruction is skipped. If underftew 
does not cccur or if the FEST option is net useds the next 
aicroinstruction is executed. 7 


: NOTE s ALt 44-bit registers count modulo 165 eege» if a register 
contains a vaiue of O and is decresgented by 2» it under 
flows to a vatue of 14. © 


EXAMPLE: CEC Ta BY 7 _ 
MEG FLD BY LC TEST 


Pe sect eet ae ea Leh le Sol eee aati ne aul) tase dette etme abo le Li he ‘ ; } 
fo eee neta Caine 3 eran tans cit nin ate al ab Sb cs! EO Rent OF i na Menno we one net metab ced apo 
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! | DECLARE 


RAaEKKARRHKKR 


* DECLARE « 


FeRetekkkrketree 


SEE SECTION 7-15 OECLARATIONS 


nae 
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DEFINE 

RKkkKRAKKXE&KSK 

« DEFINE » 

BeEEAKKARRER 


SYNTAX: 


i | i 
t---string=->1 


SEMANTICS: 


This deciaration assigns a name Cidentifier) to a string of char~ 
acterse Any subsequent reference to the identifier ts replaced 
by the string. 


String say Be a sceratchpad nase (24 or 48-bit)? a register nase; 
a titerats a part of cone instructians an entire instructions 
part of which aay have been prevyiousiy DEFINED: or eapty. tt 
may neither begin with a pound sign €#) nor contain any embedded 
pound signs. a 


The entire DEFINE dectaration must be contained on one cards and 
aii DEFINES aust be dectiared prior to any executadile instruction. 


Nested DEFINEs are ailowed up te 13 levels. 


EXAMPLES — | 

DEFINE SOURCE.POINTER = S32 Zz LOAD F FROM SOURCE.POINTER 
DEFINE OP.RES = Le - | CLEAR OP.REG 

DEFINE TEST.OP = agooocoa# = «= % MOVE TEST-OP TO OP.REG 


DEFINE HINT = CCC33% pi ee 2% HALT INTERRUPT 
DEFINE IGNORE.HALTY = RESET HINT? Z IGNORE.HALT 
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OEF INE .VALUE 


Re eke RE 
a OEFINEVALUE 


we kaeererkekckekexrkckak ee 


SYNTAX? 
| DEFINE .YALUE----f{dentifier = ee Ge ne eee ee 
: jow= + seen] jt agaKeS 
t j 


j-=- _ => { 


2 SEMANTICS: 


This instruction assigns the value of the constant expression to 
the identifier. Any occurrence of the identifier in the progran 


is replaced by its assigned value. 


‘ f std 3 2 | nd 

oe DEFINE.VALUE creates a 24-bit Literat. Values less than zero are 
in 2*s complement notation and are 24 bits tong. 

| p . as ore : : 

If defined identifiers are used as tliterais in the constant 


expressions they must be previcusty defined. 


EXAMPLE: 

DEFINE.VALUE AA = 9502. % VALUE is hex 000050 
DEFINE 8 = AA + 2 | % VALUE is hex 000051 
CEFINE C = AA - 3 Z WALUE is hex 00004D 
DEFINE.¥ALUE FO3 = 2€1}300103 #* 4 2 VALUE is hex 0009096 


og agi a aoe in a ea on a a a ae a ee me ae go be cy ee a a ke Rh ae a og cr a Te dr ale rae ee a cay the re Py re a ee 


A eh EY 1 AR 
ae 


ee . eee ‘i era eee 7 3 et Be, ‘ ; ae ; : 4: . cor 4 ‘ os eee) ae 8 ‘ =a Son , i . : meee Le toe _ . ema s BS eo . 7 ar Se tree . a 
ash Deidre nun citi ae ink sea tet nictty Nin, cal' Saale al te Pasi tanaiie oat niga dtl Naa a Santana niet cn CA aT le ihe Nia is is cen nite i tea iN CA ANTE tal © tte ales 8 Wh AES tebe EER Neca esate AE ci ei meal andi satin aval Natit bind Aad dar b sect tan tetas 
9 eee 2 8 
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DIAG.LOAD.CACHE 
RRR RARER 


* DCIAG.LLOAD.CACHE « 


keek&kkakKRKkeRKKEReARK EK 


SINTAX? 


i 


, 1 
) | ----sTOP-----} 
| SEMANTICS: 


For each nicro following DIAG.LOAD.CACHE START and before 
DIAGeLOAD. CACHE STOPs the following instructions will be gener- 
ated. 


MOVE <parity bit + MICRO> TO Y 
DIAG.WRITE CACHE FROM Y 

MGVE X TO A 

i INC A 

3 MOVE A TG X 


| This instruction is only available on the 81900 *GEM* and Later 
| processors. 
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DISPATCH 


kk tekkkeennke 
# DISPATCH » 


Be Reka kKaAKkKK 


Cavéeilable on £1729 systeags only) 


SYNTAX: 

I j 
t Fe--SKIP WHEN UNLOCKED -=>] | 
3 , i 
jwoe WRI TE ents 6 eens e238 © 0088600 cee 2 eee woe 5 } 
1 | 
} | | i j 
i Per--AND CLEARo-> i | i 


1---READ. PORT. NUMBER =< <- 22-2 ----2-------->} 


f 


SEMANTICS: 


This instruction | sends 42 message Ceege»p an I/8 descriptor 
address) from the processor to a device on an I/0 porte. 


Before sending a message to @ ports the processor should first 
atteapt to gain control of the tnterrupt system with a DISPATCH 
LOCK. This is necessary because the interrupt systema is shared 
by adil ports. 


DISPATCH LOCK locks Cmarks as “*in use”) the interrupt systes. If 
the tnterrupt systea is afready Lockeds the next sicroinstructioan 
ts skipped. . 


os 
* 


DISPATCH LOCK SKIP WHEN UNLOCKED Locks the interrupt system or 
Skips the next microinstruction if the interrupt syste is 
adready unlocked. 


DISPATCH WRITE sends a 24-bit sessage to a port. . Before a 
OISPATCH WRITE is executeds the L register gust contain the 
24-bit sessages the seven least-significant bits of the T 
register ust contain the destination port (bits 17-19) and 
channel nuabers tbits 20-233. The contents of the L register are 


then stored in the Dispatch buffer (main sesory locations 0-23)>5 eg 


ab Sgt ee ters es 
cn i 
a 


Rane Agth& 
alas a a 
& 3 mone 


ae - . es + 
: saat Sas ag ear ae eee 7 Be a ea Rt My MOR A Se tare = 
siieipltinn tsa ins “anime ied riteaieteaissjemcateies i wis geste oe o ? a 
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and the port and channel numbers are transferred to a hardware 
register (Cispatch register) in the port interchange. The 


contents of the L and T register remain unchangec. 


s e Ps * es inna Aes Oe ae a oe cored aha eS a oh Roel i ek ice a a el he le a ica ea a an am She ehh a ue ia let alin Ne i acl och ea a Eo Rl atc a a Ee a i Si i CE i a Se ke ee ee ee Ge Ee Se te! aL ee ee ee Ce eR at 
ISA em MRT at PPE APRESS DERN Cee NP nA NS Eh re a No a OEE REN eres NE AMIN (erties REPT Se ARSC Rea ese ge nie hers oe ee aks fo» Baie lat <i ate tae nyt a Fook oe alae eh a ae 
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SEMANTICS cont: 


DISPATCH READ transfers both a 24-bit sessace from the Dispatch 
Duffer to the L registers and the scurce pert (3 bits) and 
channet (©4 bits? mumbers to the seven Leastesignificant bits of 
the 1 register. 


NOTES if €23) is found set after a CISPATCH READ and the 
source port is an [70 guitioiexors a main wetory parity 
error Was encountered during the fetch of an I/9 
descriptor address or an I/0 descriptors or during a 
RESULT SWAP operation. In these cases»s the nessage 
transferred toe the L register will be the address +24 of 
the parity error. 


DISPATCH REAG AND CLEAR perforas the same as a CISPATCH READ» ane 
in additions clears the Interrupt Conditton CINCN) register to 
ail zeros. 


Oniy the Least-significant seven bits cof the T register are 
invcived in any DISPATCH operation» higher crder Sits are ignored 
and are unaffected. 


If the SKIP WHEN UNLOCKED option is used with any variant other 
than a DISPATCH LOCK, the nextesicro instruction is skipred. 


If the READ .PORT.NYMBER option as used the port numdDer of the 
processor executing the sicroe is stored into the T register. 


sme lata Lian «ene aed tic sie irises stdin team ate a 
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ECHO .ADORESS 
kk kkektkekee atk kee 


* ECHO.ADORESS « 


ReRkKkKREKRkKKAERKREKEK 


SYNTAX: 


i t 
tere REVERSE See e= >t 


SEMANTIES® 


This instruction is not available on 81700 crocessors. 


BURROUGHS CCRPORATION COMPANY CONFIDENTIAL 
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ECHO.DATA 


REREHReERKKEKAHK 


® ECHO.LDATA * 


kreekeaekcknrrik a2 


SYNTAX: 


ECHO.GATA FRO MN wm woceeweeen X Aes eseadhwouasaae TS Y caw snmnawane> 
| 1 3 


q = & & @. y wwa-w } 


t <-> an a8 T neem ae | 


i 1 
J oc<< LL ooanae j 


SEMANTIES: 


This instruction is not avatlabie on 81700 processors. 


ee he eG 


cl x 
‘ - Lede hatet Beata ee * vs y ie 8 Cate “ Lee wtatee KAS mat engage ANA cre octMbit oANeie  te ee ee % En ‘ ee ee tere ar eer 
dials ctlN ter iaenanin eid ea ei dials! shennan ante 8 1s anand | each A ellie Unie. aateditt cabbie! Renin! met sais thas ial 1 
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ECHO.PORT.WADAPTER 
Rekhekktekkkeekenkine 
# ECHO.PORT.AOAPTER * 
TES TTT TSS TSI SC ST TT Te eT 
SYNTAX: 


ECHOPORT.ADAPTER ---= Literal --- FROM ----- X ----- TQ --- y ------91 


j ! 
te- Y wn] ; 
j 1} 
I | 
SEMANTIES: 
| Literal must be tess than or equal to 3. This instruction is nor 
available an 81700 processors. 
| 


Giacivomeanaee i? 


e : eae te ae Seth oes tae ore eer rr wear ie Peat Sign in aD a Se. TR eS aes at mc eae ala Dan N REHOME nl GA cA een wv tee 
r; diel ‘ rely or one ih 3 tid oe : 5> 2 + jut _— 4: ai taarks oka ia nit dune teollie Sette eae : - rw iors ee r a 2 rte a ec en Les hon” ant Otis an ws ee rae . Pcp 
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| ELSE 


Raexek eke ek 


* ELSE « 


w¥xe&k aR 


| SYNTAX = 


ELSE ere e oc eee ewn wow ew we we coewecee 5 | 


i i 
j----statement ~*-=>} 


SEMANTICS: 


The ELSE statment is used in conjunction with the IF statement to 
indicate that a statement is to be executec on a condition False. 
For exanpies 


IF condition THEN 
Statesent 
ELSE. 
statement 


The statement following the THEN clause will only be executed if 
the conditton is true. Likexises the statement following the 
ELSE clause is executed only if the condition is fatse. 


The IF statement may also contain a BEGIN/END block following the 
THEN clauses in which case the ELSE clause becomes part of the 
END statement. (Sees END). | 


EXAMPLES: 


ae IF condition THEN be IF condition THEN 
statesent - BEGIN 
ELSE. a *? | oe. 
gtatearent ss tema § | ENO ELSE 
| a a4 “teas, Ree OR ae, statement 


Ce IF condition THEN de IF condition THEN 
statement — — BEGIN 
ELSE . tse «8 8 3 ; _ ; oe @ 
BEGIN | Se ee ae ee END ELSE 
ee OE ee St ee, 6% , BEGEN 


END 


ee e : ee a nd OO On ery i thin hadurg, 39h Carre Mead ad ‘ a MLL Ie, Ter taatnae Gone 8 sea ke ntcdn a de oo oe 8 a ee 
Ne lle AP Risener Senne) | heli tee tla Yes acs ill Pade te tic A ait bl allel cantik steelhead te haal latin”. dials ahh Dette vatitallt “niet salt acte nahh ital 
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EMIT SRETURN.TOEXTERNAL 
| REKKRARKAEERRARERARU KERN ER 


* EMITSRETURNL TGS EXTERNAL « 


RRRKRKAKEKAKEKEARAKRKRKAEKRaARAKE 


: SYNTAX 

: EMIT RETURN.TO EXTERNAL soma eee en een nnn=>} 

| SEMANTICS: 

| This instruction causes the compiler tc ewit the comnon code 


necessary to get Cack to the sain segwent fros the external 
segaente The comptier automatically emits this ccde when the 
first CODE.SEGMENT statement is encountered. 1f the pregras 
requires the code to be emitted before the first CODE.SEGMENT is 
encountered» this statement can be used to emit the code. This. 
cade also includes the return cad2 when the segment is exited for 


| the last time. (Sees Segmentation). 

- RESTRICTION: 

This statesent cannot be used more than once in a programs and 
i | cannot be used after the occurence of the first CODE.SEGMENT 


statesgent. 
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END 
xXe&ez&eeva2ex 
* END * 
| keeakenn 
SYNTAX: 


: ENDS Sor" DlLoCk.nate “e754 "" ELSE. Sores sere ss4s>1 
i i § 7 


} Sno aanaae seene> | | aaeeccoe)> } 


SEMANTICS: 


This statement is paired with the SEGIN statement to ceabine MIL 
statements into logical dlocks. The END statement must have the 


same blockename as its agatching EEGIN statesent. 


The ELSE clause is usec only when neeced as part of an IF state- 
ment. For exampie: 


m*, BLOCK 

oe NESTING 

LEVEL MIL STATEMENT 

0 IF condition THEN : 

: G BEGIN TEST.TRUEJBLOCK é 
1 . a 
i : 

1 END TEST.TRUE.ELOCK ELSE 

0 BEGIN TEST.FALSE.SLOCK 

| i ° 

| i . 

, 1 . 

: 1 END TEST.FALSE.8LOCK 


“ad 


Good programming practice recoazends that BEGIN*s and satching 
ENO*®*s start in the same coluans>s while the statergents within the 
bicck should be indented to reflect the nesting Level. CSee 
aisos BEGIN and LOCAL.CEFINES) : 
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SAAMPLES 


IF LOC2) FALSE THEN 
BEGIN EMIT.INFC 
WRITE 16 BITS FROM T INC FA AND DEC FL 
MOVE X TO S/VA 
SET CB8C1) 
END EMIT.INFO ELSE 
MOVE Y TO S78 


. . . & 5 - . Ly ee fee 5, i vaan + . por tes ry ae Me * ae ees fi . a x See Likas a ae aig . oo . “ a & es te sage Re a n os, at a ees ¥ 
haan : , . . a eet . ote hy See tee aa state is RS eget TPP ee ed ot I 8 Pes Set ER tee Ba ae Ae Bee fy STS, ee a ee LTO, tate IES Pe ae ager ee ee ct ae 29 eto ee cana egy FE Ree a tet ee to a aR gw o 
sinks adi aia US eee Fa ae meee ME Maa LY cai le Une a antl ec ah ell owls” a eon othe cas Bie Bal al thas Sas Ee le EG SE Ee a a I EES Bae sos a sania eh aaa! Seas ak ake ieee ect died aig alh Biles hacen ibe Se SG Pili Manits IRS atten Baap 
S wa 3 
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EOR 
R&eeeeawve 
| | * E£OR « 


RRRLKKREE 


SYNTAX 


EDR---sourceesinkeregister-~-Wd ITH-------sourceeregistere------->|] 


SEMANTICS: 


This instruction lLogicatly EXCLUSIVE ORs the bits in a 4-bit 
source and sink Cdestination) register with the vatue of the 
literal or the contents of a 4°-bit scurce register. The result 
is piaced in the sourceesink.register? the contents of the scur< 
ce.register fenain unchanged unless it is also the 
sourceesink-register. (See alse: AND and GR.) 


The register may be any of the following: 


sourceesink.fegister | scurceeregister 


SOE BOS GCSE @ @ ee 4 14.4 ww @ae o-4D-4D 22 42 25 OS GE a wee SS @ oe 


cA C8 «fC 2#C0 | ; oe any source.sink.register 
FT FU : BICN 
FLC FLO FLE FLF : FLCN 
LA 18 LC LD LE LF INCN Cavailable en 81720 only) 
TA T8 TC TO TE TF. PERR Cavailabie cn 81720 onty) 
TOPM Cavaiabie on 81720 only) XYCN 

ee a | | XYST 


* CC and CO represent processcr interrupts and fiags 


The literal has a deciaal. range from O to 15. 


ae ee 


3 4 oer Oe ete He eee toe aeges . = . : en oat 8 aap eg, 
. : : 6 Bei REE tes Ge eae aha Ig : : ce ee ne, Sh eee pao Ce a re SORE oe ROE eT Or wn SES 
Pane onl ene Lael ones claw ed gue taal Ram ERS Alig ete tae ew ete na ae onde tenes aaa oni fan eek? mtg Meee ated AL SS nde oe alas al alae eaheato enim a Ng gre sated hl le Se kaki ential S labile aia eis amit OS ecealan cai asili seebiciiiaiaaee + 
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TAGLE 6-2 ECR Truth Table 


J} Source & Sink !? Literat i Securce & Sink | 
i Register i Source Register ! Register i 


i g i E€OR 12 Q ! Yietds 1 0 i 


| ] wc ww nonce oaseeen ] ec cccees jf eww es oe cee ee | cm me ec ecw’ | owen we wesw eee j 


co 1 ECR i 1 | Yields | 1 


J 1 ! EGR } G | Yields 1 i j 


! 1 ! ECR 1 1 $} Yields i Q i 


EXAMPLE: 
EOR T8 WITH 3 


SOROS CBE BSSSPSVWSESSEANAN SE ESE BSE @ @ OC 8B ESE DOSS BC E88 OG BOS O88 2 GS Oe es 


§ TA ! YS &§ TO t TO t TE 2 (TF 4 


weea jf ae ewe f enews jees cee janawea |] cawean] cece en] wc ee ware ec ewen ween 


iT 2 00GO # 6102 § L121 2 0011 § 0001 1 0010 ft befcre (05F312) 


| ] coe | wwe wee ] weeson foewcoee fawacne ] wwcase] cone ae |] ones wwe eon coaeooe j 


j i} fe § 0011 § 2 FF |= §8 fe F Se F EOR €030000)3 i 


jococe [ woe cee ] cow ewen J eccece ] coweooan | coer ee [ cmececa | ceee wom eo awe2 ccna | 


iT 2 0000 7 02110 § 1111 8 0011 § 0001 1 0010 t after (06F312) 1 


re a Shen eck 
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EXIT 
| kkekeek & 
# EXIT « 
keervkruenre t 
| SYNTAX: 

SEMANTICS: 


This instruction returns progras control te the catling routine 
Dy causing the compiler to generate a MOVE TAS TO A cperation. 


The top of the A stack (TAS) is movec to the ADDRESS (A) regis- 
tere which is used by the hardware logic as the address of the 
next sicroinstruction to be fetched. The tcp of stack osinter is 
decregented automaticatiy by the hardware after the move. 


NOTES MOVE TAS TO A way be used instead of EXIT with the same 
resulte- 


‘ 


i TURRET CONRAD Sentra AERA AEA CNN eR ee ESN OC: + CORY 2 AANA SIR cee LNT PNAS EnCana MAINLINE ta tt lND AM IAN Uist oe Nall acer Orca lin | ltl aha Tl LNG «tare lh ARN ta atalino, MeN on coed Cy erm Repti: hy nanath sate athe! hiithe VOT ativan 
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EXTRACT 

Eek ekeeKKKKEK 

* EXTRACT « 

ekeekekekkaeer 
SYNTAX? 


; 


van a conaeene na ae BITS FROM T Cliteral Jeon see emnmenmmnere=>] - 


i 1 | 

i--declared.id FROM ]T wee eee en ewww one 5 j fr-TQ@-<-| <->} 

| t j 

b--Cliteral j--->1 oe 

j { 

j #~Y<-=>] 

SEMANTICS: 

This instruction isolates the specified bits from the T register 
and moves them to a destination register (L» Ts» Xs Y). lf a 
destination register is not specified» T is assusecd. JT regains 


unchanged if it is not the destination register. 


The value of the following corbinations may not exceed 24 bits: 
constant.expression +t Literal 
DATAWLENGTH cf dectared.identifier 


CATA.LENGTH of declared.identifier + titerat | 
GATA.LENGTH of deciared.identifier # DATA.AOCRESS of deciaredeidenti fier 


NOTEs 


If the starting bit for deci ar ed~ ident if ier is not specified» its 
DATA.ADDRESS is “aoe 


ae =——i(‘ésé EXTRACT & BATS FROM 1020) TOL 


tea? 


eae een as Rio Se ee eee ee ee eee 
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be CODE MEMORY 
ADDRESS 
DECLARE 
C000000] C1 STUFF REMAPS BASE.ZERO BIT(24)> 
1000006) G2 ITEM.1 BITC4)>» 
£000004] G2 ITEM.2 BITC127)> 
(000010) 02 ITEM.3 CHARACTER(1)3 
8800 3 [00000] MOVE STUFF TG FA 
7098 &@ £00010] READ CATA.LENGTHCSTUFF) BITS To T 
B880C 3 £00020} EXTRACT ITEM.2 FROM T TO xX 
B244 3 £000303 EXTRACT ITEM.1 FROM TCO) TO T 
EXAMPLES 
EXTRACT & BITS FROM TC(20) TOL 
TA TB Tc TO 3=3SsaTE TF 


@eaauguaueggage €@€@2° 8282828282 8 2H OBB £1 G O@ 282 BLS SE OO OES OSB HSSBWS*STESI BE WEBS BESO a 


T ? O600 1 O0O1 § C€O12 § 1000 11110 1 0100 ? before CO138E4) 1 


T(20) 
LA tBtié‘éke@:~=~é‘<‘iéik‘@:S~*=CLE LF 


L 3 1001 1 £11210 &€ QO12 8 £002 8 T1121 1 21100 3 before CLES9FC) 1 
j e2oeanae { aa nanae j aeaneoeu i oman aan ee | anaanae , awe saa Saas ennawae | 
L a cece 1 0000 4 8000 § 0000 § GC00 4 0100 I after (000004) ! 


Register T reaains unchanged while its four extracted bits are 
piaced in the L register. The bits are right-justifieds leading 
zeroes are addede 


NOTE: EXTRACT O BITS FROM TC23) TO a destination register may 
be specifeds but the programser aust GR inte the BM 
register tke nusber of bits to be extracted. This ts. 
done by doing a MOVE to M Csee MOVE statement). Caution 
must be exerciseds howeyers when ORing inte the M regis= 
ters the machine hardware instruction requires the 
fight-bit pointer for the extraction fietds not the left. 
The hardware «iso indexes the T register from i to 24» 
deft to Fights not 0 to 23. | : | 


We Ake _ : ‘ om wey is PRT a Ay ca 
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FALPOINTS 

Rkekexkkxk&kx&aek ERK 

* FALSPOINTS « 

RBReeeARKHeREKRARK 
SYN] AX: 


FAPOINTS [TOeewe<emearithmeticwexpressi on=ess-ces~=>] 


SEMANTICS: 
This pseudo-roperation does not generate any ccde. it merely 
inforgas the compiter of the current contents of FA. This infor-= 


| mation $s then used when compiiing the POINT censtructs in the 
| READ» WRITE and POINT instructions. 


The FA.PCINTS and POINT FA canstructs are provided se that the 
user say systolicatty reference the mewgory structures declared in 
@ declaration statement. such references will shew up in a 


eress“reference issting and can cften resuit in automatic code 
changes when the declaration changes. 


EXAMPLES: 
CODE MEMORY 
ADORESS 
DECLARE 
O01 STRUCTURE> | 
coococo) O02 DATASA BITCLO3, 
ro00c000] O02 DATA.S CHARACTER (20), 
COOCOCOA) O02 DATA.C FIXED; 


FAsPOINTS TO STRUCTURE 
| POINT FA TO DATA.A | 
710A 2 COQCGO0] READ DATALENGTHCDATAA) BITS TO X POINT FA TO DATA.C 
: 7818 3 £00010] WRITE DATAWLENGTHCOATA.C) BITS FROM X POINT FA TO 
| STRUCTURE | 
| O6AA 3 £00020) 


BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 


COUE 


0622 
710A 
0638 


C626 
7D18 


C6B2 


MEMORY 


ADDRESS 


roceocgd) 
ccoooco) 
Coccoc2) 
cococac] 
CQ0dd2A] 


CoCcgogcy] 
Cocc20a)} 


Coco30)3 
Co004c)] 


@)@) @) a) @) 


@ (0005C) 


Ccco10d) 


or 


i Ss ae Wel eh GP wocaE ee ot 24 Tha Cae sath cet La ee ee Rta hee” eM EB ened wear stp gel EE a AR I a ate ate a OL te 
‘< oe + are - foe ek tag vay Rata aa oe nee a . * wee . Se 2 aa ius 
pet inl. iP Klas mh tecniane) et einiale hs, S aaiewiis es Ei cnetiaictth at ele Matias ante sn iia cane Tete: BabA tabi iE Acne oh 
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CECLARE | 
Q1 STRUCTURE : 
C2 NeW.i B8ITC2)> 
G2 DATAw~A BITCIO)>» 
O02 DATA.E aALIc3G), 
O02 DATA.C FIXED 


FA.POINTS TO STRUCTURE 


POINT FA TO GATA.A 


READ DATAsLENGTKCDATA~A) BITS TO X POINT FA TO DATALC 


WRITE DATALENGTHCOATA.C) SITS FRGM X POINT FA TO 
STRUCTURE 


 - 
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FINI 
eke nkkke 
x FINI «x 
R&ek&tke«wae 
SYNTAX: 


SERANTICS: 


This instruction signais the compiler that the end of the file 
: has been reached. It should be the last statement in the source 
| program. ) 


eed wat AAA A en eas isvtatar at ape 

Bi zs f 
ee 
e . " 3 vant 
pre oe re io © piles" onnde arinaie a> valenante* teat tt MS ah Uti aetna hi ee tae Sot ante ten RD “tat il OE Mite erent neti Aa eel need | leet nie Estee mt eee A carta > Caneel Melee cabaett ollen OS caariaile etter Mame aea the: int en Let hears’ © ar hentia inten Tate ed 
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GO YG 
| ReeekAXKEY 
: *« G60 TO «x 


2x&ee&kea&RKRE 


SYNTAX= 


: GO JT 9 eee weweeeeeowssesa | phe] «ce ee=>} 
: j t 

feanw §~ aa>} 

i j 


j«<«2 - ee ee | 


SEMANTICS: 


| This instruction transfers cantrol to the location specified by 
| t abel 2 


Label must be associated with a run time address that has a 
dasplacement from the 60 YQ jitinstruction of less than 4096 
micrcinstructionse 


EXAMPLE: 
GO TO SORT.ROUTINE 


| GO TO -LOOP.! 
ee GO TO #L0cP.2 
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HALT 
RWeRAaAREX 
*® HALT »« 
| eek aR 
SYNTAX? 
| HALT ~ 222 ewwwoeeeeoeece eavea>} 
| SEMANTICS: 
| This instruction brings the precessor to an orderty halt. The 


Ssettinas of the register select dials determine tne register 
d3 sp layed. 


Pressing the START pushbutton on the system Consote wilt cause 
the processor to again Cegin executing micrcinstructions. If the 


STEP/RUN switch is in the STEP positions only one aicroinstruc- 
tion is executed. 7 3 


root 
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IF 
keene 
w IF « 
kk eeee 


SYNTAX: 


FORMAT 13 CONOITICNAL PROGRAM CONTROL 


oe ee 
| eon ea nnn nn nnn AN Denne - ==} 
1 1 | 
[fF eeeeeeseee---register (literal )----------------THEN=--statesent=> 
11 i ti i 
} --NOT+=>1 ! I<TRUE=->1 


I . | $1 IF ALSE=>1 
l---¢ gondii tion 272 22 2c e8e wewmewoees=) |] 


1 i 
bewe--f1i SE-----sf gtegenta<7-5i 


FORMAT 2: CONDITIONAL COMPILATION CONTROL 


§ cw wow ewe {ff oo ce w en caewe j 


} ceewoweceans) Nf aweeevc care } 


3 : I 
TF ecoeorcwo---gpodule .option@ssesssswsersereThEN INCLUDE statesent--> 
} i | § i 
b-NOT=>i P-TRUES-->1 
SF ALSEoo>1 


} i 
[—--ELSE~--~-statesent--->] 


NOTES: Statement say aiso be a BEGIN/END pairs see also BEGIN, 
ENDe and ELSE. — a ty 2 


If TRUE or FALSE are net specified» then IRUE #s assumede 


ded S wea Phsdeaaole sd ORG eater ae Ser F A eg Welete SR d oe Ge oe on Tce, tee ok 
a Seiad Sg aaaiachaball i: Seb bast , ; = ba dite acai 5 lari 
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SEMANTICS: 


FORMAT 32 CONDITICNAL PROGRAM COATROL 


For the register Cliteratl) case the instruction will test bits) 
for TRUE Cone) or FALSE Czera). If the test condition is sets 
the specified statement is executed. 1f the test condition is 
not sets» a branch around the statement is takens and if an ELSE 
clause is specified then that statement is executed. 


Legical operators are valid on the fregisters iamediately 
following the IF» as long as all bits related are within the same 
4-bit  sroup: "IF TCC) AND TC3).."% 15 valid while *IF Y€2) AND 
TL 4) 2ee” 15 NOte NOT logic is applied only te the bit imme- 
diately following ite 


The register may be any 44-bit source and sink (destination) 
register Celows 


CA CB CC CD CCC and CD represent processor interrupts and flags) 
FT FU 
' FLO FLD FLE FLF 
LA LB LC LD LE LF 
TA TB TO TO YE TF 
TOPM Cavaiable on 81720 only?) 


The register gay atso be the Fl» FBs Ls» or T register: ali bits 
must then be in the same 4-bit subfield. 


EXAMPLES: 


IF CACO) AND CAC3) THEN MOVE X TO Y 
ELSE MOVE Y TO X 


IF TCSEX.IS.MALE) THEN 
BEGIN : 
| MOVE xX ¥0 Y 

SET LCFOUND) 


END ELSE 
CALL SPECIAL.GENCER 


Sot iitens cei Be saben aces ht caubethaiclcine cot beuesoh ube cba tisi scathe sartkieosh on cor chenh esa iihake tear rena Pabst clive susie ound devs cet Sak eae aninai abeiaad ot 
PTE reas eee ME Rete ete ee SN ee 


Ya BS 


BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP | 
SANTA SARSARA PLANT : Pe Se £212 5298 (CE) 


COMPANY CONFIDENTIAL 
Bi800/3170C0 MIL 


The following are valid conditions of the IF statement: 


} «ue 
J<-<- 
j 

H —_ a <= 
j--- 
a, 
{ ——.2 
j <<< 


} > a <)> 


ewe Y «oeene 
| o=-< 
f<-<< 
i 

j ane. 
j-<< 
J «<< 
[ors 
Jone 


owe Fl «wee 
jonwW< 


t GS ey amp 


a 
— 
semen 
J <=< 


wm? Gm ame 
a | 
en | 
aoe s 


i 2 em: 


ECL 
NE @ 


< 
GTR 

> 
LSS 
GEQ 
LEG 


EQL 
NEG 


< 
GTR 

> 
LSS 
GES 
LEO 


EOL 
NEG 
< 
GTR 
> 
LSS 
GE@ 
LEQ 


e-=>f 2 " i 
s=a> f j-<< Y oaw=> } } 
j 


auwaemweceven ean} cone ae ees wee 5 } 
aan) | } 
ewe)» |} | 
aae> | } 
wwn> | j 
aaw> } } 

i 


Shee 2B ewe ee @ 9 swaeonaeaeee > j 
owe>] i i i 
ene> ] jae X aae> } i 

| H 


eananeeacscoaoan YX seeeecaeerese> |} 
seen>] 1 
eee> j 5 
2<->] i 
<--->] , ! 
eo=>] i 

i 


j 
caenwenewena (} memancaaaweae > } 
so->] i j 
===> f-- SFL <-->] i 

I 
woe nnennee SFL ----------->) 
a-->} ! 
saa> j | 
--->1 
--->! i 
===>} 


cyd Se neete CCS SEBS Oe Seesaw eee sean aweeee) |} 
CYF ONO 08 0042 e OEE CE 6 6 OHO 222 ewes wae) } 


CYL ce ewowes ccecw ne cceseneseanseoneosese) | 


{«“<< LS8X Ree SSS Sees SSS SSS StS sess sSs se") 4 


3 


j-<-- LSByY wenn nn nn nnn 2 2 eo ee ee === >| 


joe LSuX wn = heen n nn on enn nw ne nese=>] 


Jo<- LSUY Sesesenensonsewieeeerscecceceseccacs | 


| eee LOCKOUT aessooen- a aes esecekeccaeeowse cess, 


J ece HI.PRIGRITY Sess ee Cece ewe seneeneoaaenaee=) | 


j@-<-< INTERRUPT 200 00m e we oe cee we ewees cceewoen= > j 


ices NUSVEVICE (seer eee tee eet eee tara eae ae oes ss 


{ 


}<o- NSBX -22-2- 222 3 nn 2 nnn ns one od] 


Borrow Out Level 
Carry Flip-Flop 
Carry Out Level. 
Least Significant 
Bit of X 
Least Significant 
Bit of Y 
Least Significant 
Unis. of X 
Least Significant 
Unit of * 
Most Signt ficant. 
Bir of X 
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i l-- NEQ <-->] : 
f | i 


jo-= BR Beeaewmesounueda £ 8L eeaeaue FA sana ncaa aan > | 


le- NEQ <-->1 


Any coabination of canditions that is containec in one condition 
register can te tested using ANEC/OR logic if ait bits can be 
tested for TRUE Can) or FALSE Coff). For exanples the following 


are valid conditicns: 


CYL AND LSUY 
CYL GR CcYD 
FL=SFL AND FL = 0 
Exasple: IF CYL AND LSUY TRUE THEN GO TD END 
IF CYL OR CYC FALSE THEN GO TO BEGIN 
If TRUE or FALSE is not specifieds TRUE ts assuged. 


Exaupie: IF TD(2) THEN GO TO LABLZ 


Register TO | Branch To LABL?7 
C101 ONG Chit position two is OFF) 
1101~—~C«;w NO Chit position two is OFF) 
Qii1 | YES Chit pasition two is ON) 
|—6h0011 - YES Cbit pesition two is ON) 


Note: FD<2) could have been referred to as TC14) 


The relations "FA EQL/NEQ BR® and *8R EQL/NEG FA* are not abait- 


abide on B1700 processors. 
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EXAMPLE: 


The following examples illustrate Format 13 Cenditional Progran 
Controls: 


IF X = Y THEN GO TO #a 
IF TBCi) OR TBI3) THEN EXIT 


IF LFC2) THEN 
MOVE x TO Y 
IF FUC1) FALSE THEN 
COMPLEMENT TC10) 
ELSE 
RESET FLCS) 


IF FLFC3) FALSE THEN 
BEGIN 
RESET F8C1) AND FRC3) 
CLEAR S14A 
END 


IF LACO) THEN 
BEGIN 
MOVE TAS TC T 
END ELSE 
MOVE FA TO T 


IF TDCZ) THEN 
MOVE LTO X 


ELSE 
BEGIN 
MOVE T TO x 
MOVE SUK TC x 
END 


IF LA = 14 THEN 
BEGIN 
MOVE Si2 TC X 
END 


z 3 


FORMAT 2: CONDITIONAL COMPILATION CONTROL 


This instruction should be used for conditional inclusion of 
code» depending upon the setting of a user-defined» sodudie.aption 
toggle. This sodutecoption toggle is dectared and SET or RESET. 
via a sodule option $ card. (See Appendix At MIL Compiter Oper- 
ation.} oa a eet ee 8 - - 2 7 


More than one modute.ontion toggie can be tested with the sase IF 


statesent by using AND/CR togic. If NOT is used in frent of any 


VP E : 
ey ae, oe 7, * 


SV PUEMEPE REE PREYS rs Pere tbe E Tbe pe ee 
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Moduie.option taggies» that moduie.option tceqgle is checked for 
the RESET state. If both TRUE and FALSE are omitteds TRUE is 


assuwed. 
Note: A conditionadi inclusicon=btock may not be used te inctude 


or exctude a adEGIN statement when the associated END 
statement is not part cf the Block. 


EXANPLE: 


The foilowing are exampies of conditicnad inclusion of code: 


CODE MEMORY 
ADDRESS 
$ SET DEBUG RESET TRACE.PROGRAM 
3 SET TRACE .PROGRAM RESET S.MACHINE 


yA 

x GPTICNS ARE SET AS FOLLOWS: 
> 4 | 
% DEBUG=TRUE TRACES PROGRAM=TRUE Se MACHINE=FALSE 


z 
IF DEBUG THEN INCLUCE 
EOOS 3 Loco0d] CALL CEBUG.ROUTINE 
IF TRACE.PROGRAM THEN INCLUDE 
BEGIN 
E004 2 £00010] CALL SAVE.REGISTERS 
EOG3 2 £00620} ia CALL TRACE.ROUTINE 
IF DEBUG AND NOT S.MACHINE THEN INCLUDE 
| | BEGIN 
12a0 2 (000303 MOVE T TG X 
‘ENO ELSE 
BEGIN 
MOVE L TO x 
MOVE T TO SOA 
ENO 
IF NCT TRACE.PROGRAM OR S.MACHINE THEN INCLUDE 
BEGIN } 
HOVE L TO Xx 
MOVE T TO SIA 
END ELSE : 
| | | BEGIN 
E001 3 (000401 7. GALL TRACESROUTINE 
12A0 2 £000S0] ~~ prea: «MOVE T TO X 
END 


Any of the preceding exaaples may be nested within any of the 
above BSEGIN/END pairs up to @ aaximua of 15 teveis. That ?2¢s5 at 
any given tise during @ coapitation there eray be at sost 15 
SEGINs that have not been paired with their respective ENDs. 
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INC 


Rak RKEX 
x INC ew 


k&eaxkakk*k 


SYNTAX: 


Be Ur ote aero me a are seed eet gee, ee eer 
a The 


be-Literals-------->) | ---TEST<->1 


SEMANTICS: 


This instruction incresgents the contents cf a 4-bit source and 
sink Cdestination) register by the vaitue cf the titerai or the 
contents of 3 4-bit source register. The result is placed in the 
source and sink tegisters the contents cf the source register 
remain unchangede (CSee aiso= CEC.) 


The register say be any of the following: 


source-esinkeregister sourceeregister 

CA CB e2CC 2C€D any sourceesinkeregister 

FT FU | BICN 

FLC FLO FLE FLF. FLCN 

LA LB LC LO LE LF. .  *  J[NCN Cavaitlable on 81720 only) 
TA T8 TC TO Te TF XYCN 


TGOPK Cavaiabdte on 81720 only) XYST 


# CC and CO represent processor interrupts and flags 
The Literat has a decisal range froa Oto 15. 


If the TEST option is used and sourceesinkeregister overflows Cis 
ineregented beyond i155 the largest value it can centain?)>, the 
mext microinstruction is skipped. If overfiow does not cccur or 
if the TEST ception is not used» the next sicroinstruction is 
executed. 


NOTE: Adit 44-bit registers count sodulo 1635 @ege» if a register 
‘contains a vaiue of 15 and is incresented by 25 it sover=- 
flows to a ee | 


EXAMPLE? Inc LB ay 7 oe ee: 
| inc FLD ay SICH ‘Test _ te 


dasa! SE SS ERT SEA Se, ate Me R WARE AE Tat PLT anne twos eine eG hed ew: ree wr , Han linn RE ow E wel ake Se htt shea alt 6: eaten Rad Redd acer 6 Aa Se the NI te ma 


bee sre Ges anon a ert Si ne nt OEE ae ne tee Ue eg a ft ams te an hee deg aa cacao Oe ie ee lees ale can AN tie Salat AD + nakichled omatindls tated ich 
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JUMP 


RkekekekKkxkek& 
& JUMP x 


_Rkekerknkeke xz 


SYNTAX: 

JUMP ecewewoeeonf Of WARDoo-< suawan ee covet eesecaee ea we sesea) j 
i i } i i 
Pom BACKWARD <->] le--literal=-=->|1 t 
1 | 1 
[---10------------------ abel ----------->} 
| t j i 
| J «oe + ae>]} j 
j i I 4 
{ | -«< = awa>} j 
I { 
Jaceeccnase= PROCESSOR_TYPE ==-------=00 

SEMANTICS: 


This instruction transfers control to the designatec location. 


The address of tabel is Limited to a maxiaum relative dispiace- 
ment of plus or minus 4095 micreinstructions. 


The Literal has a deciaai range from 0 to 4095. 


If titerat is not specified» FORWARD/BACKWARD causes the coapiler 
to generate a JUMP instruction with a displacement of zero and a 
direction sign of plus or sinus. This is ts facilitate ORing the 
actual displacesent into the M register pricr te the execution of 
a JUMP instruction. (CThits gsethad achieves the sage result as a 
high Level language CASE Stetesent=? 


If PROCESSOR_LTYPE is specified one micro will be jumped on a 
81900 *GEM* processor. | 


EXANELE? 


JUMP TO ¢*¢LOOP.1 
JUMP FORWARD 12 


JUMP FORWARD | 
MOVE X TOM 


ESS sack aol Bete Sh a SRE 22 AS ahd A okra SS ME nck SL Na 2a Sead Sat 9 SEO ce ee OC a Er De 


4, . 4. Mot foo * 
So ale clase tthe a At aicaatlbeee dt toe ie bese OG El Bet 


Be aD 6S Ue a at 4 nn SA ee patie. chs sede & Nae ate al et ep ges wa ae 
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NOTE: It is strongly recommended that only JUMP FORWARD or JUMP 
BACKWARD without a literat be used and only where neces- 
sary to generate a displacement of zero. Use GO TODO for 
all other uses 


stn nit-t va Pen Atlas hls Seth Net ci  ARANAS O ALA ats AMa E As AE AE AYO RD aaNet ait aad RMN ss Rah Meath Stasi PDE ia 0 wa Ci Bia A SP ce Naat teat ce mart de an annena  caalnd abled i iamie Set Minaee: 
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\ 
LIT 
wkkxkkee 
*« LIT x 
ekexenrexce 
SYNTAX: 
eowonwo lf CYEomeewowe{ jitergl TOeees"e""s ink register cert sete wee) | 
i i i j 
jane] [T <--->} i---scratchpaceword7= 777"?! 
SEMANTICS: 


This instruction moves a literal to ary sink (destination) 
register C€except the M register) or to ary 24-bit scratchpad 
worde (See also: MOVE.) 


The diterat may be any deciwal integer from 90 to 16777215» a 
hexadeciaal number from s02 to @GFFFFFa>» a binary number = from 
€€129Ce to SCAPLLLLILLALALLALLLILLILLLlisgs cr a character string up 
to three characters tn Lengthe Leading zeros are not reauired 
uniess the actuat value of the Literal is zera. The vatue cof the 
literal should not exceed the maxigua value that the sink 
register can contains if less» the zere fill occurs from the 
left. 7 


Literal moves to a 24-bit scratchpad word generate MOVE Literal 
| TO TAS followed by MOVE TAS TO scratchpad.werd. 


PROGRAMMING NOTE 


It ts recoamended that the BOVE tnstructicn be used instead of 
LIT. - 


EXABPLE: 
MOVE 12 TOL 


i ta Ff £LB ft LO 1 tO $$ LE 8 LF 3 


cane jf ocaweoes ] cocesccn |] ceceoen jf econeee j] cnecaeea jf woeeecn | ceoes cet eeteeeeesoeree 


$L 2 0011 2 :OO0O f 1001 $ 1610 fF OOOL | 0011 1 before C309A13) 1 


§ f \7-f $F 22 4 22 § 28 $F 2 £ wf £ LIT (0) i 


j cee j owe cow |] cece ce]j eweace | enesean jf ceeees | weeene |] cee nenes ec eceeseane= | 


@ ei geco § Coco 1 GCagde t G008 1 0000 1 1100 i after CO0000C). 1 


Hite we Gs aaa fe SN, eee : ce tae ce Cen SE Ge dal RNS EIS Sigh gene stlencomaniditg 9 ry } 
pl ee me aces EE il OE te ei ani asvenee eine <i ter tsa tacmnrilt ian! nated! nieve linia datiapt tae le nnstiat imc te editteel Seid a 
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LOAD 

KKeRKRRKRK*E 

* LOAD * 

kenrxkrkek«x 
SYNTAX: 


LOAD F FROM---"--double.scratchcadeword=---->] 


SEMANTICS: 
This instruction wRoves any 48"bit double scratchpad word 


CSCee2S15) to the Field CF) register. 

- NOTE: The coapiter will generate twe MOVE instructions for 
| BIZ1C systemse | 
EXAMPLES 
LOAD F FROM $11 


5 ah ME LAD NNR St ssid SC i Gi ic ATO in REN das na a tak adhd : 


2 
Sisal fas en rent te at a AR a Saute ae Ba oe ade 
ee gist ee edb as Nene: ‘i wr Marre: ies is 

Since etait tebe aBe sila tidatlt i ae pie plik A 
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LOAD.CACHE 
wkRkaeeexekexzekak 
* LOAD.CACHE « 
Rkeexekrekexkkaaee ee 
SINTAX: 
1 an | } 
P-er- STOP <---$ Je--= WITH VERIFICATION ----1 
SEMANTICS: 


For each group of four gicros following a LOAD.CACHE START and 
before a LOAD.~CACHE STOP» fthe following instructions will be 
generated: 


MOVE <ist micro> TO X 

MOVE <2nd micro> TO Y 

MOVE <3rd micro> TO T 

MOVE <4th micro> TO L 

MOVE BR TO KM. 

WRITE CACHE.A FROM XeYoToL 


The followtng routine will be gerenated after each CACHE writes 
when WITH VERIFICATION js specified. 


MOVE Y TO TAS 
MOVE X TO Y 

READ CACHE TO Xx 

CASSETTE STOP WHEN X NEG Y 
COUNT FA UP BY 16 

MCVE TAS TO Y 

READ CACHE TC X 

CASSETTE STOP WHEN X NEG Y 
COUNT FA UP 8Y 16 

MOVE T To Y 

READ CACHE TO xX 

CASSETTE STCP WHEN X NEG Y 
COUNT FA UP BY 16 

MOVE L TOY 

READ CACHE TO X 

CASSETTE STOP WHEN X NEG Y 
COUNT FA UP BY 16 

MOVE O TO Y 

MOVE PERP TC Xx 

CASSETTE STOP WHEN X NEG Y 


ae <d . ’ 


 .. ere teat & 


rks? POT oe Muang Maman laa OF. A Mili a eal Be LE tc Oa cat ile ei dad Te cal email needle ace og Alas hw tie nsiced Mika Leamtil chats Gah. Lats lina! att Be Renata ce Sa italia hae. 
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nrocessorse 


MIL 
CE) 


* x te nl * shag a 


fda PEC ae 
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LOAD .MSMA 
&k¥eeeRKk ke Ke keke KK 
*« LOAD.MSMA x 
weweeeeeekaekekee 
Cavailatile on £1720 systears anly) 
SYNTAX: 


0 AD ONS KN Acwwn mmm ee START © ewww mcenccn=>]} 
j 


[=--STOP~--->1 


SEMANTICS: 


This oseudotoperation causes the compiler te either start or step 
prefacing ali emitted microcode with the first 16 dits of a MOVE 
24 BIT LITERAL TS FSMA tnstructiane 


The above action is required when a microprocram is ta be toaded 
into control meauory from 4 cassette tape while the system is In 


the TAPE asgode. The action of the haraware white in this mode is 
as foilowss 


oREADLOOP 
READ 16 BITS FROM THE CASSETTE TO THE U-REGISTER 
MOVE U TO §é 


IF M = FIRST HALF OF 24-8IT LITERAL MOVE, THEN READ 16 BITS 
FROM THE CASSETTE TO U 
EXECUTE THE MICRO-OPERATCR IN # 
CIF M=a9DOQ03=MOVE 24-BIT LITERAL TO THE CONTROL MEMORY 
WORD ADDRESSED BY THE A=REGISTERS THEN Us WHICH NOW 
CONTAINS THE ACTUAL MICROINSTRUCTION,» IS MOVED TO 
CONTROL MEMORY ACDRESSED BY THE A“REGISTER AND A IS 
INCREMENTED BY 1) 
IF M = CASSETTE STOP THEN 
STOP CASSETTE ANO HALT PROCESSOR 
ELSE 
JUMP TG -READLOOP 


No statement between LOAD.MSMA START and its corresponding 
LOAD.MSHA STOP may reference any tLabet which has not been 
declared prior to the LUAD.MSMA STOP. 


That — tate Rimage: atthe leila | Dihenincit hitlath, Ft kt, >See ae 
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EXAMPLE: 


The following source code could be useaq ta enable a microproaran 
to be Loaded from a cassette into control semerys, beginning at 
control memory address zero: 


MOVE C TO A 
SEGMENT ANYNAME AT 0 


LOAD.LMSMA START 
CMicroprogran) 


LOAD.MSMA STOP 
MOVE C TO A 
CASSETTE STOP 


. ons oe chee | aetaetlh "calli ati a? bameaset i nae “hiatal ail Ceti wtetaett! Betas dea Nieih aM iaithat sitea Patel ait hoon. 
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LDOAD.SMEM 

kee kk kkk kREK KX 
* LCAQ.SMEM * 
kKeeek kek kK EX x 

SYNTAX: 

LOAD. SME N-- 99-9" START oon nen nnn nnn nnn nn nnn nn nn nen nnn en enn ane] 
i 1 
f---STCPss2->) 0 |----- WITH VERIFICATION----->1 

SEMANTICS: 


This pseudowinstruction causes the compiler to either start or 
stop anrending each Microinstruction with the follewing instruc- 
tions: 


MOVE 24 BIT LITERAL TC X 
WRITE €25) s1ITS FROM X 
WRITE 16 8ITS FROM X INC FA 


These instructions are requirec when a micropregram is toa be 
loaded into main memory from 4 cassette tape while the system is 
in the TAPE sgode. If WITH VERIFICATION is specified then the 
cormpiter wiit add to the end of the above instructicns: 


READ 16 BITS TO Y REVERSE 
CASSETTE STOP WHEN X NEQ Y 


| This instruction wilt cause the cassett2 lead toa stop if X is not 
| equal to Y. 


EXAMPLES 


MOVE 4096 TO FA 7 Z START ACORESS 
LOAD.SMEM START 


Cmicroprograz) 


LOAD.SMEN STOP 
CASSETTE STOP 


NOTES The FA must start at aerod 32 yalue. 


YT RF aT aI Ta NES 
ote ln at ool we endo ama wa i 
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LOCAL.DEFINES | 
kkk ekkekkkkkhekee 
* LOCAL.DEFINES « 
eer ere rere re ys 2. 
SYNTAX: 


LOCAL DEFINES ----------------=-3! 


SEMANTICS: 


This statement is provided to allow the use of Local definitions 
(see DEFINE» ODEFINE.VALUEs DECLARE» MACRO). Lacal definitions 
are useful in limiting unauthcrized or unnecessary access of 
special purpose deftnitions outside cf their cnly areas of use. 
LOCAL.DEFINES» howevers does allow cuplicate cefinitions with a 
special tocal meaning orobably different from a mere glabat 
meaninge Thus MIL programmers should be careful te avoid such 
potentialy ccnfusing duplications. 


A definition which follows LOCAL .DEFINES has that definition cenly 
within the scope of the bdbBlock in which it is defined. For exan 


ples 
| BLCCK 
| NESTING 
| LEVEL MIL STATEMENTS 


BEGIN LOCAL.BLOCK.1 
DECLARE L.1 FIXED 
LOCAL .DEFINES 
DECLARE L.2 FIXED; 
BEGIN INNER.BLOCK.1 
DECLARE 1.1 FIXEO3 
LOCAL.CEFINES 
DECLARE 1.2 FIXEDS 
ENO INNER.ELOCK.1 
END LOCAL~@LOCK.1 
BEGIN LOCAL .BLOCK.2 
DECLARE AAw1 FIXED 


= 


pt OO Chee 1 AND Re ee 


@. 


-s. 


‘ Pio Ra asR ar cA ng POR a er of me BER Ta toe 
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The definition of L.1 precedes LOCAL.ODEFINES anc may be refer- 
enced outside of LOCAL.ELCCK.1. The definition of L.2 follows a 
LOCAL.DEFINES and may be referenced only within LOCAL.BLOCK.1. 
The definition of I.1 follows LOCAL.DEFINES of LOCAL~SLOCK.1 and 


is within that Dleock. Thuss I.1 may be referenced only within 
LOCAL .GLOCK.1. 2 


The definition of 1.2 fellows LOCAL.DEFINES of INNER.SLOCK.1 and 
is within that block. Thus» I.2 ts Limited to use within 
INNER.BLOCK.i. The definition of AAwl iS mot within any btock 
containing LCCAL.DEFINES. Thuss AAw.1 way be used anywhere in the 
statements that follows even outside of LOCAL.8LOCK.2 


The previcus exaaple was not intended to be a model for MIL 
progranmers. It merely demonstrates the effect of LOCAL.DEFINES. 
Gocd programming practice is to combine all gtobal definitions at 
the beginning of the program anc to condine all tecat definitions 
after the LOCAL DEFINES following the SEGIN statement of the 
Clock ta which they are locaiized. 


EXAMPLE: 


BEGIN LOCAL .BLOCK 
LOCAL.DEFINES 
DEFINE ccc 
DEF INE .WALUE... 
MACRO ee 
Z MIL STATEMENTS FOLLOW 


os. 2 


END LOCAL.BLOCK 


the Saribtceatnnds 2 BELA Bab anid tnd ict Laat McD EA el sai DE “atic ite! feinidith Riad Ait Yaa TAS. Pe Titman ED Naki Bll POR TT talib BOREL Gs haat ERIN SBI, AW ea AAR Men MAD inne katy teal Aa eh ett tin Site 
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MACRG deaclaraticn 
KEkkk&KaeeKKKReR Ee KeeEKEKEK EY 
x MACRO declaraticn * 


RUERKRKEKRKKEKRKREKKREKEREKE 


1 <eeccoerco|] 
! i 
MACRS macroeidentifiarccsrerssssssssweeweroworer= = -“statement=**f->1 
! | 
1 I< sree eee e ee eoe<= j i 
i 1 | j 
l-C-forgal.parameter=)->] 


SEMANTICS: 


This declaration assigns a namer the sacroeidentifier» to a 
statement list and declares any formal.paraseters that are used 
in the statement list. Any sudsequent reference (see MACRO 
reference) tc macroeidentifiter will be replacec in-line by the 
statement list» and any formal.parageters used in these state=- 
ments will be repiaced ty the actualeparameters used in the MACRO 
reference. | 


The macro.eidentifier and the forsaleparareter tlist must be 
contained on one tines, and this tine wust be terminated By an 
equal sign (=). The macro statement iist sust then follows 
beginning on the next Lines with cne statement per Line. 


A MACRO declaration gust be terminated by a pound sign (C£#)>5 
either at the end of the Last statement or in coiumns 6 through 
72 of the following tine. For this reasons a statement within a 
MACRO deciaration aust not contain a pound stgn that is not a 
part ef a character.string. 


The foraaieparameter List must be enclosed in parentheses. A. 
formnat.sparameter sust be a siaplte.icentifier ands» if there ts 
more than ones they must be separated Dy cogmas. 


» AO aaa emda Re Det A ol LS Aa a ln tat ste allio adh ai Nena an dapat a Bele thee Mitte eS? Ocal 9 3 0b a ta SEI 8 Ti a Vi te et 
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RESTRICTIONS: 
ae A MACRO must not reference itsetf recursively» althcugnh 
it way reference another MACRC. The maxituT tevel toa 
which MACROs may be nested is 10. 
De A MACRO may have 42 naxiaum of 7 ferfral.carazeters. 
Ce A MACRO may have a maximum of 100 statement lines 
Crecords) in its statement List. 
de | A MIL progras fay have a maximum of 10C MACRO dectiara- 


tions. 


PROGRABMING NOTE: 


A MACRO is often used as a single statement fellowing an iF 
statemente lf the MACRO declaration statement list censists of 
more than one statement and the statement list is net Dounded by 
a BEGIN/END pairs, then a branch will ce aace arounc ONLY the 
first statement when the IF cordition tests faise. Whenever an 
entire MACRO statement List could conceivably be used as either 
the THEN or ELSE part of an IF statements the first statement in 
the list should be BEGIN end the Last statment should be END. 


EXAMELES: 
MACRO EXCHANGECDESC.1» CESC.2) = 


BEGIN 
LOAD F FROM CESC.1 


sg LOOP 
i SWAP. THE.FeAFIELOWITHCLCESC.2) 


| IF FL NEG O THEN GO TG -LOOP 
END # 


a 
~—_ 


ee ee ee eee eee 8 RO ce eet ee Sk ee en oe. er a ee ee ee Se ee a! Se lots a Sey : hee eo ae Sos Sel! 
co sez v a : SE se srt cat ite Sin pee ot aes Bas fee “ Se ye ae wok he : DV eas Bt ite, Pane > oa = 34) ee. een ads ad Pe eS ora 2 ron 
selina eit wcll terete in ait Print teas 6 WES GMa hate il heen ES taal cai ih’ heaped Nail ht aes ih Nettie anal Ne iad eas bi hl tlm’ B58 it LAE cae ca et Ogee Qatar sta a Pe TO ote deena eS date cee aR ee 
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MACRO SWAPJTHE.FeFIELS.WITHC FIELD) = 
BEGIN 
siAS BY F 
REA TO X 
XCH FIELD F FIELD 
SWAP WITH X 
CUUNT FA UP ANC FL DOWN &8Y CPL 
XCH FIELD F FIELD - 
| WRITE FROM X INC FA ANC CEC FL 
END # | 


NCTE s 


The previous MACROs could be referenced as follcns: 


| IF X>¥ THEN 
| EXCHANGECFIELO.A» FIELC.8) 


; SFR we chee tae coast? Catia A sEwen iad 


tek abe we lath te atfhcnen » cruring han 2 a abiBasenaln ts deat Me Sd ATES Te ee A tae aede sae commaele ABvvevenel mt ree ne Jace Me. RE Oe A ee 
: az 
z F) a Aeon i a pices Se caps Pie pod. egies sete : be : 
Y nat i ies © teens es CES ata licks: ee wat OTe a eee ee ch 8 cht Diabet aan’ ists So Steals innlac co 
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MACRO reference 
R2ReWRRKXKKKKEKRKKEXRAKEX 


* MACRD reference * 
ReEERKeKRARERERRKRKKEK ARR 


SYNTAX: 

H j 

| ae | i i 

beCer-actuat paraneter=*)=->1 
SEMANTICS: | » 4 
A MACRO reference is replaced in tine by statements in the 
Statement list asscciated with the MACRO declaration of 
macroeidentifiers and the actualeparameters replace the cccur- 


rences of formaleparameters used in these statements (C€see MACRO 
ceclaraticn). 


There sust be a onertowmone correspondence between formal and 
actual parameters, Te@es No actual.eparameter aay be cmitted or 
left empty (Cblank)» and the first actualerarameter replaces the 
first formal.parameter declared» etc. 


Actual.parameters may be identifierss literals» strings» reserved 
wordss single line MIL statements or portions cf statements. In 
shorts» they may be aimost anything with the following exceptions: 


| RESTRICTICNS: Actual.parameters may not be or contain: 


ae A commas Zs» or unpaired parenthesiss untess contained in 
a character.string. 


Be: An unpaired °. 
Ceo A tabet» unless preceded» as 2 part of the actual.parame- 


ters by a nonelabel tokens jieeee ADDRESS CALABEL) is a 
valid parameter while A-~LABEL or *A. POINT.LABEL 3s not. 


nomerarmregt ay rege a a eR SE ake aa Ae 5 . ee @ a ; se chy dace ae Roe “oe io oo ae ges ‘ ik x B.S hallo pa Thy 
BPE inte leaige ae Sar os Saree 5 fas, Gta Wg ae a pomp ee Gat oe OS ee tas gah ee BS Nite aie RASTER Wee : . . Be ati te eee z Y 2 . a8 be 
Sab rk ak Le SEER las ai oR a od a Sota OE bee wae amis cae Rm a a 
+ ; 
ata SAV a MD te alate end Se ll omnes state ded Sat anal wenaal Gamma puerta ott ls ite RAD oti. a 


ro tort Se ora a a a SR ER aa : . . raat Pagt sethyits oo Be AUS egal 
Sa * SaaS Pea ao aE eS Cir as dayiaalee yak ers abe dete cannedene ance sca beks Sige RED OO edges bok Cm Fa St ES lace 4 oe 
: BYR c vz o P : : 
kl tan WEN ca seit eke EAP RAD sb Sk Nae PAN ol et 6 Disc REN AA Ally AEG eat tatocitiy® ines st ana tat « 


open ENE 
Cet ee ae 
tated at 
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EXAMPLES 


MACRO GETATASLESDATACTAGLESADDRESS» ELEMENT. LENGTH» ELEMENT. IX» REQ)= 
geEGIN 
MOVE ELEMENT.LENGTH TO X 
MOVE ELESENT.IX Te Y 
CALL SET.STRATCH.TOX.TIMES.Y 
MOVE TABLE .ACCRESS TO FA 
ADD INTERP. MAIN. MEMORY.BASE TO FA 
ADD SCRAYCH TC FA 
READ ELEVENT.LENGTH BITS TO REG 
ENDS 


NOTE: 

Whach cculd be referenced as: 

GETeTABLE-DATACADDRESSCTASLE «ADs 245 Lo X) 

Note that TABLE.A is a Labet and therefore», could net be used 
alone as an actual.paraseter. 

The compiler options SEXPAND and S$ALLCCDE sway be used tec show the 


Macro expansion and cade in tine on the compiler listing Usee 
Appendix As MIL Compiter Operation). 


tated ete re I Me ee UN ce ere aman a al tat ite at ‘ 


atin Saeacatt " da 5” ttteae AE ak eee OLE tac iO aicetla ds Bie Coles te Seca A Seiten 0 Nani cts? ee 
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MAKE SEGMENTS TABLE CENTAY 


RAKAWKRRARKAReRAKRERRARKXKKXKKERARAEEE 
* MAKE.SEGMENT.TASLESENTRY « 


RREEAKKARERAKRKRKRARKRERHREKRERERREL 


SYNTAX: 


MAKE. SEGMENT. TAGLE ENT RY eo nn on nn nen nnn nn ne anne] 
! 
P--°VALUE Literal--->1 


SEMANTICS: 


This instruction causes an entry to be written into the segment 
name“to-enumter correspendence table which is made a part of the 
final code filee This table» together with the segment diction- 


artess can be used for toad time binding. 


The forsat of edch entry in the correspondence table is as follcws: 


1 CORRESPONDENCE .TABLEJLENTRY BIT(C144)> 
2 CGRR.SEGMENT.NAME CHARACTERC10)> 
2 CORR.EXTERNAL.SEGMENT .NUMBER BIT(38} 
2 CORR.INTERNAL .SEGMENT .NUPBER BITC8) 
2 CORR.VALUE EIT (3) 
2 CORR-INTERNAL.SEGMENT.FLAG EITC1) 
2 FILLER BITC39) 


If this statement is used immediately following a SEGMENT state- 
ments then the remaining fields are set as foticwss . 


CORR.~SEGMENT.NAME is set to the name of the internal segment with 
fight truncation or biank fill. 


CORRSEXTERNAL.SEGMENT.NUMBER is aiways set to the number of the 
current external CCODE.SEGMENT) segauent. Tf neo CODE.SEGMENT 


statement has been compiled at 4 given points the value is zero. 


CORR. 2 RNA Rae OREN Ts KUMBER is set to the nusber ot the internal 
segmuente 


3 or rr a ah a Se te . te 
; 7 “ “ . Ss . oo . 
a ar OE ME ace x. SO a Oe Se GR Tat sine oe ‘e Baan tee Seri : Pugh mae ou fea aks 
i We eS ta er Ee et oe EE a aes OTe bare: 4 Ss A 
s SK ee wes laa is Cast es amet a Ste Snel ne art ade + 


A ap Spee tay 


7% boot tyleh atte Pos toes . Dr RE ae Ee EP Oe Ta ar : + ay ere tare 

A Bag Fm ge ae, . Read Bet ‘~ . 7 5 Sl IE AO ah ee ek SEE eas) . z 
Neo, . : : . duge Tk, Bae R 4 R) 
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CORR.VALUE is set to zero if the VALUE Literal is not 


presente 
If present» it must not exceed 255. 


CORRAINTERNAL.SEGMENT.FLAG is set to le 


If this statement is used insediately following a CODE.SEGMENT 
statements or prior toa the occurence of either a CODE.SEGMENT or 


SEGMENT statement» then the resaining fielcs are set as foilows: 


CORR~SEGMENT.NAME is set to the name of the externat (CODE.SEG- 
MENT) segment» with right truncation or Blank fill. This field 


will be blank if neither a COCE.SEGMENT nor a SEGMENT statement 
has yet occurred. 


CORR.INTERNAL .SEGMENT NUMBER is set tc Zeros 


as is 
CORRSINTERNAL.SEGMENT FLAG. 


This statement can be used gore than once within 3 segment if 
more than an 8bit value is required. 


PAPE TRIPETEYT PERCE EOREUE OTE EER ETERS fr PEPBROT DE ME Mie TEI TESHEr EE 
: F 
: 
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MICRC 
wtkek&kekkk&axkkenk 
*« MTCRC x 
weeReRReAKE K 
sINT Ax: 


MICRO s+ -----"-Literal<rrse<—-------->) 


This instruction pbiaces the literal,» as a 16-bit microinstrucs™ 
tions directly into the code file. MICRO should be used only 


when the desired code cannot Se abtained by using a suitable MIL 
| statement. 


The Literat has a decimal range from 9 to 65535. 


EXAMPLE: 

MICRO @83Aaa 2 THIS IS EQUIVALENT TC "MOVE 3AAQ TOL" 
MIcRc "22" 2 THIS IS EQUIVALENT TO @F2F23 

MICRO SHI" 2 "HI" = 3C8C9a 

MICRO 784 Z =403103 = "CLEAR X* 


oo a Ley ia WOelE EE a ol RE a eae Oe toe gms tae he s pou: AoE Pale ect eae eign a Nienos: Sk < 
Se. id aimed Tai Aci Rata a Ns ce Sane et Ll eae Nal Cad Nai ahi: nace 4 tel CR la SG Pi 8 0 
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MoMEMORY .SOCUNDARY 


eke kekektkekckkkk ke ake 
# MMEMCRY.SGUNDARY * 


RR eK REKK KEKE KREeKREK 


Cayvailactle on £1729 systems oniy) 


MIME PCRY BOUNDARY <2 - PF INIMU Nee enn nnn nm—> I 
| I 


Pese VAX IMUM <S> 


SEMANTICS: 


This instruction sets the M.MEMORY bouncary within the IP8 
{Interpreter Parameter Elock) cf a MIL orocram to the current 


code addresse 


MINIMUM specifies to the operating systes the number of microin- 
structicns that MUST tae loaded into M-Memory DBefore the aicro- 
program may be given control. lf» howevers this value exceeds 
the amount of MeMemory physically present or a given systems the 
vaiue will be ignored (considered = 0). The staterent is gener- 
ally used te ensure that the most used microcode wilt execute 
from controtit sesory>» where it executes faster than if it is 
executed frog main memory. | 


MAXIMUM specifies the maximum F-Memory utilization. cf a *micra- 
program. No code emitted after the cecurence cf this statement 
will ever be loaded inte» and hence executec frcm» M-Meamory. Tt 
is sceneraily used to keep noncexecutable data» such as TAS8LES>» 
from being loaded into control memory» thus being sade inacces- 
sidle in main memory. 


Thus» at all timess the portion cf microecede in M-Memgory will bes 
at the discretion of the operating systems frogs the beginning cf 
a given microprogram until scme point between the appearance cf 
the M.MEMORY.BOUNDARY MINIMUM and the M.MEMORY.~BOUNDARY MAXIMUM 
statements. The fields are ignored for stand-alone sicrapra- 
gT arse | Sige eG 


cee bee cae Dannie: aie nat Ene OSS ERS Ce Red, cn AR ae Nels viele” 8 id 1a blatile Entiad tetid neil Einar sate” seit tiene 
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MONITOR 


SYNTAX = 


MONI TOR-----Lliterat-----<>] 


SEMANTICS: 


This instruction emits the 
literal occurrence identifier. 


S=15 
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kkekeeeeeee 
* MONITOR »« 


Rekkkekk RK Ek 


Ronitor microtoperator with the 
CSee also Appencix 32 MONITOR.} 


The Literat has a decimal range from 0 to 255. 


EXAMPLE: 
MONTTOR 5 


ie sets. 


‘ Pa gets aeons 


Altimeter are muh cat: 4a: ate Ae 3, 3 7 s crn! _ = ; . . ‘ Cw Pg : 
SS iacttett MU ne te at ate! aaah alee SM Sata ee dt! lew dues rhe ll Cee iti ie Faia wae Sa ead AB Saal Sted Ae stipe ne ae? Ga senety esd a oe i EN Cr eth, ner in ae te a iia ch osname Ye loaned cesT Calthenadnddaen nittiall” aah ea? es 
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MOVE 

k¥EekER REK*E 

« MOYE « 

ReewekKE RE 
SYNTAX: 


i } 7 | 
fescratchoad .wordect sseeseseeeore--- se l-scratchoadeword=>i 
j i 
f"ATDRESS Clabetl.ref jermecereseeeeecne=)5] 
} i i 
H j i 
i J- + ee"aritheexo=>l 
| ! | ! 
I l= © =>] i 
i 4 
P"arith ex pesessceecces ence cence ac~ » | 
I | j 
Pe-SEGMENTICOUNT <2 00 econ mewn see nencces=)] 
] j 
Pm"HEX.SEQUENCE .NUMEER em ene c cere ween wn~> | 
j i 


P=-C ODE. SEGMENT. NUMEER@= <2 2-2 ----- 2-2-9] 
SEMANTICS: 


This instruction ccpies the soecifiec scurce infornation into a 
source .sinkeregister or scratchpadeword. 


ADDRESS Clabelerefd is 2 literal value equal to the code address 
of the Label reference. 


SEGMENT.COUNT is a literat value equal to the number cf tiges a 
segment statement has Occurred. 


HEX SEQUENCE.NUMBER tis 2 literat vaiue equal to the teftmost six 
digits of the current source statement secuence number. 


COOE.SEGMENT.NUMBER t5 2 literal value equal to the current 
~CODE.SEGMENT number. 


If the source ltength is less than the destination tength» then 
ie the data will be right justified with zere bits supplied on the 
BO left. If the source Length is greater than the destination 
Length» the data wili be truncated on the left. 
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For information which has a Bit value greater than 256 there will 
be two micros generated corresocncing to the 24-bit move hardware 


ooerator. 


The following are restrictions cn an S-Memory Processor. 


ae If ACDRESS or grith.exp has a value greater than 255s and 
sourceesink.feg is CP» the move wiil not take place. 

De If source.ereg is Us» sourceesinkereg say not be TAS» Ms» or 
Ae 

Ce Tf sourceereg is A» CPs Ms or DATAs scurce.sink.ereg may 


not be a 4-bit register. 
d. If sourceerecg is SUM or DIFF» source.sink.reg may not be 
| cMND or DATA. 
| The following are restrictions on both an S-Megory and M-Memory 


Precessor. 


ae khhen sourceereg is DATA» sourcesesink.reg may net be DATA 
or CFNC., 


be . Hhen sourceesinkereg is M» the operaticn is changed to a 
BIT*"GR which swsodifies the next micrc-operatioans it does 
not modify the instructtons storec in memery. in tape 
mode no 8IT-CR takes place. A literal vatiue generated 
from ACORESS>» arith expe» or SEGMENT.COUNT may not be 
moved to the M register. 


EXAMPLE: 


MOWE X TO Y 

| MOVE 48 TO S1A 

\- MOVE ADDRESS (+ GLOP) TO T 

i MOVE 10 TO TA 

| MOVE S12A TO $108 

| MOVE ADDRESS (BLAH) # 16 * 8 = 41 TO FA 


i MOVE SEGMENT.COUNT TC T 
| MOVE C8t1#€3210)-1)/2 TO 


“MOVE information to M" is used to modify the execution of the 
next hardware micro instruction. In this case the information its 
ORed into the instruction just prior to execution. For an 
example of this» see EXAMPLE OF A MIL PROGRAM. 


ic 
se 


f 
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fs 


ee 
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MOVE.NANG 


tkeekekeerans 
* MOVE.LNANO « 


PERERA ee & 


SYNTAX 


MOVE .NANO<<-- literal-1 <-<- NANC.FIELD literal =-2 TS ee ee ee > | 


{ i 
i- STOP wIcRo =} 


Literal-1 must be 


in the range 0 to jo 
liter al-2 must be 


in the range 0 to is 


This instruction is NOt available on 98170¢ erocessors, 


Sc Nas AN 8 en vin aah lies ill 
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NOP 
kee kxk&eK 
* NQP «x 
&keke&ekk&kek ee 
SYNTAX: 


NQP<-<- se ns au waanwaanaawaes @ 5 i 


SEMANTICS: 


This NC GPERATICN tnstruction does nothing excert use one clock 
cycie and take up one word of ccecntrol or main nemory. 


sap aL Eh AEE Ig EES a Sa eg a bie Orc se apap IR gE i OE een a ag gt hens aa beet oo! 


+ hee 3A aan en einptb em : 


7 F ie . ~ aes) = neat has a a hi . 
fe sick id : “ . ae ‘ . z : . . : a “ae Ta ey en) “Weadeints G3 Se Ore OO Me, CC 
a agterte ieyalas e A SN ae E54 33 Re ates : Ladle tg? eS oes ie ce ye ea. $ iad 4 ee ee ee re <a. See pay te ee ee - eee ae ee ee ‘ a ‘ i 7 = 
at Se ant Stitt At CS Oat ee he I Nae lS es we eee ais : per Neon tay jie alice T aactattr Calm ie Ts a IO lai? ans sie Sak F Miab Lada? koa ahs doce / soe aRCAT aie Lagat” Takacs Gia Aes Cebicesar® acs eaten 3 
9-31 


BURROUGHS CORPORATION COMPANY CONFIDENTIAL 
COMPUTER SYSTEMS GROUP 31800/81700 MIL 
SANTA S3ARBARA PLANT 5 Pe oe 2el2 2292 C2) 


NORMALIZE 


kek kekkkkkeeee 
* NORMALIZE «x 


keKkkewrexeKxk kee et 


NORMALIZE ------ennnenees--->] 


SEMANTICS: 


This instruction shifts the contents of the X register Left while 
counting the FL register down until either the sost-significant 
Bit of X Cdetergined by CPL) ecuats 1 or FL equals 0. If the 
mostesignificant bit of X is already i» ocr if FL is alreaagy 90> 
then no shift takes place. 


Taconite sth 


ate, 


Une oiieecactenrn sitet ne Meese” sie ae a a e ee ae —c rarer een OO ON Shaheen aaa oh * aa ec ¢ - tae % “ : pie oak : Se ay Us ‘ kes * = 
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OR 

&k&kxkreexwe 

¢ OR « 

*x*ke eke 
SYNTAX: 


OR---source.sink.register e-e“Wl[TH-------source.reaister*s*2*-->] 
{ i 


be--Literal+--------->] 


SEMANTICS: 


This instruction is used to togicalily OR the contents of a 4=dit 
sourceeSink.register with the value of the titeral or the 
cantents of a 4=-bit source register. The result as placed in 
source esinkeregisters the contents of the sourceeregister remain 


unchanged. (€See alscs AND and ECR.) 


The register nay be any of the fotlowing= 


sourceesinkeregister source.redqister 

Ca C8 aCcC #CD any sourcessinkeregister 

FY FU BICN 

FLO FLO FLE FLF FLCN 

LA LB LC LO LE LF | INCN Cavaitable cn 31720 antiy)d 

TA 18 TC TO YE TF PERR Cavailable cn 81720 only) 
 TOP* Cavatabile on 817290 anty)d XYCN 

XYST 


* CC and CD represent precessor interrupts and flags 


The diteral has a decimai range froa 0 to 15. 


Pe gi EOS TE Ps Pe ee OE eee 
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TABLE 53 CR Truth Table 


! Scurce & Sink |! Literal | Source & Sink ] 
! Register i Source Register i Register i 


j C ' OR i Q ! Yields | 0 j 


4 1 7 oR !} 0 1} Yields ! 4 1 


{ g 1 GR fj - 1 Yieles 1 1 I 


 [aeeletechsieatetetatatetatetel Ketetetetated letatehetetetetatetetatel Ketatetetetatetatatel Ratatat 


j 1 $ GR +! 1 i Yietids ! : } 


Sees eee eewoeee 2B OBR EBE BSE BASS SRMAAB OBESE BBE SESA BWA SS ASE BBWS VRSAESB_SOSESD OH OS Bees Bee ee 


EXAMPLE: 


OR TB WITH 3 


i TA i T8 § TO 4 TH ¢$ TE { TF $ 


'T # 0000 2 6101 ! 1111 1 0011 € 90001 § C010 |! Bbefcre CO5F312) 3 


i 4 oe § 0012 1 s= | s= 1 we fT s= f titeral j 


[ wom f wwe ewe ] wow oe feescos | wc ecoe j cows wee j owewee | <2 ee ewe ew owe wow cw | 


!T § 08OO § O1131 € 1111 1 0011 2 0001 1 0010 1 after CO7F312) 1! 


Ne had 
yee Pay re aa 
wh AME oe Pe 


‘os 


nav ebea tok nas sat vote ~ POS s oe an re, ees es & wos we a cake ame a om k - : . 4 . . as é - ’ , » bars - 7 . . me, . oe - we . ‘e . tte . i atte rh ed = - i cece ie + 7 é 
ie cee te ahaa Se so Sint ee 7 toe Ae staf the ete, os! . PE Sa go ke, METS Lae eae Re NE oA eae ear es See eS, ee ero raes, 
vin ~iiniadide 2 ay “alah wana Xeni Aeneid Means a at, channel Caminita PY tales’ ‘Silas ial sh Vata cme mos nee amie: oid “ebliatei Ma inate Lealeie,  “isdiantis Site Mattes tecmetainy Cain + bidet Oats IA nh Reliant Her anne a Baie onal, Eee eae tala Sains Bas 
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OVERLAY 
kek Ek Ke RKK SY 
* OVERLAY «* 
kee kzkekkkekx xx 
CAvaitable an £1720 systems only) 
SYNTAX: 


OVERLAY osocerrne wesoenneeevaey j 
SEMANTICS: 


This instruction overlays ccntrol memory from main memcry. 
Before an overtay is initiated the L register must contain the 


first controt memory overiay address» the FA register must 
contain the Deginning main memory address» and the FL register 
Must contain the length in bits to be overiayea. Overlay wilt 


continue unttl the FL register equals 0 cr the A register is out 
cf bounds. If the A register goes out of Decundss FA contains the 
address of the next microinstruction in main memory? FL contains 
the length in bits of unfetched data. 


The action of the hardwére axecuting this instructicn is simitar 
to the following: 


| MOVE A TO TAS 
! MOVE L TOA 
| eLocP 
READ 16 BITS TO X INC FA AND DEC FL 
| MOVE X TO CONTROL MEMORY ACORESSED BY A 
| INC A 
| IF FL NEQ 0 AND A NOT OUT GF BOGUNDS THEN GO TO -LOOP 
MOVE TAS TO A 


i 


AES SO Te I te eS SD eR PY ENN ceo e mE Ope Pee ar te - 


we 


BURROUGHS CCRPORATICN 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 


PAGE 


This instruction causes the 
a new page at compiie time. 


1 ed haan OR nen Manabe tein Sei eee Daehn Miele stastiie Vie Rint aan Mika amare oceans Cckemitillbnse: 


COMPANY CONFIDENTIAL 
B1800/B81700 MIL 


2212 5298 


P. 3. 


scurce listing to skip to the top of 


Ccde is not generated. 


KekkKkKkKaAS 


x PAGE e« 


kee KR KR 


BURROUGHS CORPORATION | COMPANY CONFIDENTIAL 


COMPUTER SYSTEMS GROUP B1800/81700 MIL 
SANTA BARBARA PLANT | - P. S. 2212 5298 (CE) 
POINT 


kRakke&kkzkaekek 


* POINT «x 


RwxkkkkkR* 


SYNTAX: 


POINT FA T0<--=--arithsetic.expression------>] 


SEMANTICS: 


This pseudo-operation causes the compiler tc generate an instruc- 


tion that adjusts the value of FA to the value of the arithaetic 
expression. 


Prior tc the execution of this instructions the compiter ust 
have been given some knowledge cf the contents of FA. This can 
be done vias 
MOVE arithmetic.expression TO FA 
or | 
FA.POINTS TO arithmetic.expression 
see discussion under FA.POINTS. FA wiit be adjusted by up to 144 


bits as a resuit of this command. CA warning message wilt resuit 


if the adjustment is greater than 72 bits). (See aisos READ and 
WRITE.) | 7 


EXAMPLE: 
SEE EXAMPLE IN FAPOINTS 


im, en oe yak ay Fea 0: rons ies ee Chl a . fo ior * rs : ; sare Y : 4 a oe te yn A 
a ao ee oo ‘ Te ue ge gem Sr SO a TR UK a va teh te Seen See at Ces 3 
ar inlet neg Sct AMR etic” ances ellis tebe Cin acne Mlellbar. seule hats tae salt ated ela 
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PROGRAM.LEVEL 
RkekkekEkK RR Kk KEK eR KX 
* PROGRAM.ALEVEL * 
k¥xk kee Ke dK KEKE ERKEK 
aYN TAX: 
i | } 
PROGRAM.LEVEL em mmm "ch aracterest ring ts st terror eeen=>] 
| | 
b---T CDAYSWCATE sno m<---> | 
1 i 
Pom~TCUAYS eT IME cee -=-->)] 
SEMANTICS: 


This instruction ptaces forty characters of information into the 
PROGRAM.LEVEL Location of the IPS Cinterpreter Parawzeter 8lock). 


If the TITLE statement is unused> the tittle headirgs of the 
program Listing will reflect the PROGRAM.LEVEL information. 


EXAMPLES 
PROGRAM.LEVEL “THIS IS A SUBHEADING™ CAT TOCAYS.TIME 


BURROUGHS CCRPGRATION COMPANY CONFIDENTIAL 


COMPUTER SYSTEMS GROUP 391800731700 MIL 
SANTA BARSARA PLANT 2 Pe Se 2212 5298 (€) 
READ 


wRkeekkeaxke 


* READ «* 


RwX*ekkRARR RE 


RE AD@--<-MSNL To Xosesccccec owes es ceew es cee wew ees ne ewe een ewe caaee> | 


i i 

| 
1 CACHE #2 mene een ee ene ------ --TC------ Yon nnn eee eee --->] 
i i i i 
i 1--KEY.DATA==} i 
| i 


fe tt tee eee ewes meee wee woewwecewen] (cme on X cecum acweeee> ] 


} ! | «. I | I J 
bemlLiterale-erd 1 Te"-->] L-REVERSE=>1 Pee y= =>. 


men 


i 

| i ] l j i 
be-BITS-->1 j--T<-=->] j { 

i { } j 

LoorlL-=->] ! } 

i i 

I 1] 

4 } 

| cna ne a wn oe on wen cree nw cee cee ees enn e eww ec een eee cunj i 
| f 
H I 
peoormo [TNC oremf— Ar ecee ccm en cece ene wecnwena «ce en conse cece saan e> |} 


j 4 
joo Ll econ cowoewwce) j 
i i 
b--FA AND DEC FL <-->] 
i I 
be-Fi AND DEC FAe->!] 


i ‘i i 
{ oof] wcwe se ueeeawesen> j 
i | | i 


b-=F A AND FLle-<<2->} 
i 


1--FL AND FA------>1 
i--Fa axe INC — 
I=-FL AND INC FA==1 

I--FA AND DEC FL=->1 


a Oe om eek Oe i Oe ee ee at ee ee ott et oh ot ot wh ant ek oe 
a ee ere 


| —«MseFL AND DEC Fa-->1- 7 
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i i 


b--POINT FA TO arithmetic exoressjonerse seers eee ewnwnna->] 


Recut“ “teat Margate AAP lke, "stale “Teal bi ics piace Oa esc ements ted eo aoe Aidan hear = seattle seattle eat eat adalah Seah sera ctaens Caeser maser ‘ennds ewmah Othe! ttn oa Natal in anit nad a vtec aentelllh amen A ee Nelli tellin tee i 


Ale : : a of fs Mab ea swes” Ces ~ Sis ails i ee j ate S08, eee (ant Mee APO ee - Seales Tete eA F rey f a LOM ce 
we ey SF nw nal Sha Ss ap mS “a4, rr § tgs | he t, oe Re ey ~ " x4 a ee ae i 2% 5 walk eS Sue * Bhai > ? é ‘ ee wae ths . oe. oe i oe , SAL A ate , nae . Sache) —_ 
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SEMANTICS: 
An FeMeamory READ BMS¥L TO X instruction reads to the X register 
the 16 cits In M*Memory pointec ta Sy the contents of the L 
reagister. The contents of © rust Se modulo 16. This facility is 


not avaiiaole on S*Memory Processors. 


An SeMenory REAC instruction reads from 0 te 24 bits of informa- 
tion from ‘¢-Memory into one of the allowable sink Cdestination) 
registers: Xs Ys Ts» or Le 


if the literal is zere er is not specifiec» the field Length is 


given by the vatue of CPL. If the resultant field lenath is 
zeros» then Xs Yo Ts or L will be set to zere. 


Normally» on an S*Memory readds»s the contents of the FA register 
point to the first bit of the fieatd to be read. Tf the REVERSE 


= epticn is used» the contents of the FA register point tc the last 


dit + 1 of the field to be reac. The sink reaqister receives the 
contents of this field ¢@s if it had been reac in 4 forwara direc=- 
tione 


INC/CEC adjusts FA/FL by the field Length after the operation but 
in the same nicroinstruction.e 


POINT FA adjusts FA by up to 144 # field tength bits after the 
operation. CA warning message wilt ce issuec if the adjustment 


1s greater than 72 + field tength bits). The POINT FA sption can 


be used only if titerat BITCS) is specified anc is greater than 
0. (CSee also FA.PCINTS and POINT. ) 


The CACHE read instruction is net available on 81700 processors. 


EXAMPLE: 


READ MSML TO X , 

REAQ 24 BITS TO X 

READ TG Y INC FA | | 

| READ 2 SITS REVERSE TC F DEC FA AND FL 
READ REVERSE TO L INC FL 

READ 10 BITS TO T POINT FA TO 100 


me 
“ale 


rs 


ae oY ata eats Seay ao Reais ne ces sheet Bet iE nas tk en CE Oh el ea 2 ae ed wrt TE Ma eae UL ta ey - ns Med at Es 
anaes ee ae: ies Fe a dee ee ee weds Be eae pete at ce A AN EB b epatipnat ets Bae Aa erlad tc ie eee a ae Pao 2 iene ate any ee 
eae y Sy Ser a Te setae ge wah ee A ee, or See uae 
ibe ee 7 Oe ar Cea] a etek ca Bois decvins os Semis Banat Gow Po ee xe ae a? bl SE lame Albis ates LAN ee OP ca ce a ee ale eee ae ee x On 
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READ.CLEAR.JELOG 


kekkeekh te keke et 
* READOLCLEARLECLOG « 


RRReKRKRKEKER ae KERR KH 


SYNTAX: | | 


SEMANTICS: 


Reads error log to Y registers and clears error lag. See 
Processor product spec for errcr log fermate. This instruction is 
not available on 81700 processers. 


Bo ee Ut Bein beer Ta et ot wee Pe 18s Pa pet ey Ses Oe . eM ot ea g ety) cy gt A a ay bs ; Me, 2 me eranees As ne es ? : . 
ition catania “tainted onal Winns assist” Cente” orem tee ee: wml Meet scence ibd Stella: Mtickoete Gam Sead enema elas Oe cance fants taal wen oe staal to danas ential waren Setar eistedition te: Seat santa! atone stn a A cea Clee Catan Ihedige eaalll Owe 
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READ.DIRECT 

RaeexKEwK HK REE KR 

# READ.ZOIRECT »« 

kRaekekRaekEKRKEK mE KK 
SYNTAX: 


READSDIRECT -------- TQ senneenneee Y 22 -2-------2- ----------->} 


SEMANTICS? 


This instruction is not available on 81700 ecrocessors. 
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READ .ELOG 

Rekeknhk&kkxkkaek & 

* READ.ELOG « 

Rek&krkeekrkrexekunk 
SYNTAX: 


READ eLEL&G OOS OS 2 O82 OO LAA EDAD RBeESB A OQVTABSSEDBTeAeAsannewaeawaqaas onan emma @ > f 


SEMANTICS: 


Reads error log to Y register. (See processor product spec for 
error log formated} This instruction avaitabite cn 81900 "GEM? 
processcrs only. 


SL Malki le POS a i RST ii acta ia i ate RiP ln Aly Celt Mini sti it wenn dP ei tt ales nb be ak Mh ne ne ce late tap jap. dle? alla 26° late Bh nd Tate: Micah Bante nas a For cin pe ented amar 


eee ee ee, 
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READSPORT.LATCH 

kRaek&kekkekekreek eae x 

# READSPORT.LATCH « 

RRR kkKKKRKKK KKK IKKE 
SINT AX: 


READ.PORT.LATCH Sete neweweene ee TC a eenaansaeoaa y senune cence aceae)> | 


SEMANTIZ3: 


This instruction is not avaitable on 81700 crocessors. 


cURRCUGHS CORPORATION 
COMPUTER SYSTEMS GACUP 
SANTA BARBARA PLANT 


KREDUNDANT.CCDE 


SYNTAX: 


REDUNDANT. CODE+===<START --------<> 
i L 
Pem-STOP =>] 


SEMANTICS: 


beeen . Mie a, we om as 
“i 4 . oa ™ op  * . s P ao on a 2 chan ngsige 2 a ryew tte 7 
Oe aS SNE a OO EL OONT Ee Nei eden Sts Ve SS eek eh ee 


alee 


ne tant Laan Sadat ve SoReal a dl ates ada ete ah ewe afl dace tea A 
oe he tae ~ . 


2d ween eat sae. Sep casks tpt: es ares ed ek adet HS a8 a °# wa ee ae ce Sate Ln OL Eee Bees: ere ae tea eRe 
wee ate awed caked eee? Bae aa ae Sask Bis ih ahi es eA ep eat RES tena: Potala al Baa ORE eign. 


277) 


COMPANY CONFIDENTIAL 
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teeea ke ek ae eaezeeaazner 


* RECUNDANT.CODE « 


REKR RK KR KR KKEKRRKRAK 


This instruction causes the comciler to emit each micro twice. 
It can be used to helo ensure the correct leading of 3 progragr or 


Gata from cassette. Care sheuld 


De exercised decause sone 


Micros» such as REAC/WRITE with changes to FAs cr MOVE TO Ns» do 
not produce the same results when executed twice in 2 rT CW. 
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RESERVE SPACE 


Eee kk&reaenckkekeekae ern 


* RESERVE.SPACE « 


ReERRERKRKAEKRKKEEKKKKR 


SYNTAX? 
RESERVE.SPACE FOR-----grithmeticeexoressionwwst 7781 T Sere serene -->] 
SEMANTICS: 


This instruction causes the cogpiler to emit a sufficient nuasber 
of NOP®s C€e0000d} to allow for the number cf bits specified by 
arithmetic.axpression. 


The actusl amount of space reserved wiil always be MOD 16% ther- 
efores up to 15 bits more than that specified by the 
arithmetic.expression say be reserved. 


This instruction is usea priszarily to reserve space for some data 
area in line. 


EXAMPLES 
DECLARE IC.DESCRIPTOR BITC 188)5 


= 


DESCeLOCK 
RESERVESPACE FOR DATA-LENGTHCIC.DESCRIPTOR) BITS 


ee = spree nak tne ie oi AERO ee hee eat De oe 
a Ba . 


serene et 


etme Pe wees: 


eink kT eat: onlay ead de DS aaa ea ic a a Nad roa aaa ath Rat SRL ll al RW a SE in SO eat led Brae se PANT LIPO Vth tas bea a 
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RESET 
weeekrnezxe 
* RESET « 
fever kkene 
SYNTAX: 
RESET<-------register (literal )2- sete tenn n nnn nen nae nnn nnn nnn n>] 
j } 
1-NOT->1 RR ae 
} 4 1 } 


jere=ANUcwees---register (literati «<>! 
i 1 
i-NOT=>] 


SEMANTICS: 


This ainstruction RESETs Csets to zero) the bit specified by the 
Literal into the register. By using the cotionss» more than cone 
bit in any one register can De reset with the sage instruction if 
ALL BITS are in the SAME 4°83I1T FEGISTER. (See aisoa: COMPLEMENT 
and SET.) 


The register gay be any 4*bit source anc sink Cdestination) 
register below; 


CA CB CC CO {CCC and CD represent processor interrupts and flags) 
FT FU 

FLO FLD FLE FLF 

LA LB LE LD LE LF 

TA TB TC TD TE TF 

TOPM Cavaiiable on 81720 only) 


It may also be the FL» FB» L» or T registers ail bits must then 
be in the sage &-bit subfietd. 


The Literai has a decimai range from 0 to 3 for a 4-bit registers 
from Q to 15 for the FL registers; and froz @ to 23 for the FB» 
is» and Tf registers. 


5-98 


| BURROUGHS CCRPORATION COMPANY CONFIDENTIAL 
COMPUTER SYSTEMS GRCUP B1800/81700 MIL 
SANTA BARBARA PLANT | P. S. 22125298 CE) 


EXAMPLE? 
RESET TCG} AND TAC3) 
TA T3 Tc TC TE TF 


T , 1111 1 1010 1 1100 J 1110 1100171 4% 1001 1 bare CFACE9S) ] 

tT 1 110 § 1010 1 1100 1 1110 1 1001 1 1001! after CoAcESS) } 

$13 243 I } i i i j 

oi i34 78 ii i916 i718 23. 
eeivient | -=>TACS) 


| RESET NOT TACQ) ANC TAC3) 


TA T8 Tc TC TE TF 


T §o12112 9% 2010 § £1100 7 1119 1 1901 1 1001 I before CFACES9) |} 


$81110 $ 2010 7 1100 1 1110 4 1001 § 1001 I after CEACES9) 1 
T it ft 7 q i i j i j 


0: 33 4 7 8 11 15.16 1217 18 23 
t 3 


TACO) <e"8 3 Jee>Tal3) 


2 rep hitik CdR A pes aa be! ard Wal bea sae a a inte eee ae ea care a tiie oes ikea a etal sa veg rs nh rea heh 
ee maces EAA AON et hes eV SEG RGR, OR NRE NEEM STON Wd TSP LTESSE EO ala FVM Yah eR ei A Seve gS Mesh ea REARS CHE SOUR SSOP SrAr AME GOs AAAS PRES ea ema ERR Oe ENN Se Rae ee rt aRNSP ROUT A CaTEerT St AM ANON OH oS OMe eRe TS EN ope oe eee 


Re et ION et = : 
- : 


Tees Ree : BE ode 8 SS Los rn a Spe FS . a Neat, Pe . : ee mat 
9=a99 
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ROTATE 
kexerreerkreaeawenxre 
*® ROTATE »« 


RRERKAkRKEEK 


SINTAX: 


i | | i 4 1 
' P---CPL<-----"2-->1 f--T0 register-->! 
! i i 
Pm-RIGHT SY Literal BITS<-<>] I 
i 
I 
| eon Xen wn nnn nena EFT 220-287 -"-"Literal S1TS-<------->] 
} i i | 
f soo ro=> | }o--RIGHT <-> 3 
{ i 
| ---XY-->] 


ans ab ob ge mh om 


SEMANTICS: | 


See SHIFT/ROTATE YT and SHIFT/ROTATE X/Y/XY.~ 


5 8 is oa NS a ge By gE Se. oe, Ee tg ee eee a ye ee ae A Fd one ee 6 a Or SOR ae ae VR Aare ce es eee ne ee ee gee 
Ee eae Oe a BN APOE AONE Set ne aE S cas $s ie Ea ae pa irda re = 


BROWER TE este sd Grey ee ee Ns ptpa te a a : 


1 
iy 
4 
t 
: 
ny 
f 
i 
a 
Hl 
A 
: 
a 
a 
Fe 
8 


Sa aes bpp Ra a SS ORES cara : ; 
de meieae oF ON athe Geek Tega ert ee be en hos i 


aot Ge icnaSob cal a5 9) be Slt Werte cen “relat: incl Yall é ‘alchemical » Neca” sin Vt ae! “ein aN Rise “awit acai ease ‘tesa Cialis 


9-100 
BURROUGHS CCRPURATICN COMPANY CONFIDENTIAL 
COMPUTER SYSTEMS GROUP 81800/817900 MIL 
SANTA GARBARA PLANT Pe Se 2212 52989 (C€) 
SEGMENT 
wRaekkxkeeraeken« 
x SeGMENT « 
keekkaeR KEKE k 
SYNTAX? 


SEGMENT*o"-"NEWSEGFE ee ee Se ere nee ees 
j i 


besLabel------21 9 l--AT=----ADDRESS Clabei) ----->] 


Note: The Literal must be mCd 16. 


SEMANTICS: 


sees Segmentation. 


seo gh em aS a a ae SEPT Sat aaa 
=e LEST SCG AD Ree gee ta eae SIR aaa gn ME ee epee Ss : =. - - 8 7 Drei 
; 4 7 hay ae eee eee + eee ong ‘8 a er tes ep x an, bv ext er ee waa, , bi 
. haiti s ew) BLO Pet nD CMS ale ea teed > as 
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SET 
Rkekkkkk* 
* SET * 
keereazek ke 
SYNTAX: 


} 
PSNGre24. tsfegister Ciliterat so setts e Sse sss Heese ee serene sa se =>] 
i 
| | | 
PemANDweeereee"register Cliteral )-=>] 
i ! 
I=NCT=>] 
SEMANTICS: 


This instruction SETs the register to the value of the literal or 
SETs (5it=one) the dit specified by the literal into the 
register. By using the opticns»s more than one bit in any one 
register can be set with the sage instruction if ALL BITS are in 
the SAME 4-8IFT REGISTER. (See aisos COMPLEMENT and RESET.) 


—~ 


SET register TO Literal: The register aay by any 4=bit source 
and sink Cdestination) register tisted below. 


Ca Cs cC CD (CC ande CD represent processor interrupts and flags) 


FT FU 

FLO FLO FLE FLF 

LA LB ic LD LE LF 

TA TB YC TO TE TF 

TOPM Cavailable on &1720 systems only) 


It may also be the CPU register. If CPU is used» the literal has 
a decisal range frog 0 toa 3>% otherwise the Literal has a range 
froa 0 to 15. 


SET register Ciiteral): The register say be any 4-bit source and 
Sink register listed above. It may also be the Fl» FBs is or T 
register: ati bits gust then te in the sase 4-bit subfield. The 
literai has a decimai range froa 0 to 3 for a 4~bit registers 
from 0 to 15 for the FL registers and fros 0 to 23 for the FBs 

Ls and T vedtateces | : | 
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EXAMPLE? 
SET TA TG 3 
TA T8 TC TD TE TF 


T 4 cece 10100 1 0101 2 0110 1 Gill $ 1000 |! Sefore mlnceha fs ! 


T 3 0011 3 C100 l C101 $0110 4 Q111 J 1006 l after (€34567 8) 1 


SET TCC2) ANC T1135 
TA T8 Tc TD TE TF 


BSG RDB WEEKES SEBEESEBWSEBE ABB SO 2888S ES 8S OC 4 OB ESB EBS CO BEC OS BESO 1D 4 Ee BD EE OC eG @ ee 


T # C001 2 6010 § 0000 $ 0100 1 0191 1 0110 | before (120456) |} 


Dlatatated Retatatetated Gatettatated Ketetetatatel Eetetatetatel lntetetetatel latetetetaietetetatetatetatetatened | 


tT § CCOL § CO10 § 0611 41 0100 41 C101 § 0110 ft after €923456) 1 


ii 
TCOC2) <eelieer> 1011) 


SET NOT TCCC) AND NOT TCC3) 
TA T8 TC TO TE TF 


YT 9 OCC1 $ 0010 $ 0000 3 O10C 2 0101 1 0110 | before (120456) |! 


T § C001 2 OO10 § OOOO FF 0100 1 0101 | 0110 1 after (120456) 1 


ti 
TCCO) <e-ties> TOC3) 


ee Wea CSS A ct an lle ag Wat abs es oe ca Sal te tte las? ls AS I reali ila Viale ea eh Mish StS ical tea et siete he nal tM eNO AEN Bi FNL ING tial? Oiatict Nabi hd “Sinan” 8 eat? Se Vibe a ibd SD is ligt latleit oat cas act tas eats tds iain 
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SHIPAISRCPALS. 7 


hkhkk&wekkekexxeekkvwkxkhaezk 


* SHIFT/ROTATE T « 


exec ke wrkeezekexkkeaz ket 


aeons SHIFT Toowownr FFT BY----{iteral BIL] § ewe ce eee e wee cee es ew wae cee we=) | 


! i i i of 1 1 
! i P<<CPL --eee-e--->!0 1--TD register-->! 1 
j i I 
| P-"-RIGHT BY Literal B11 S-s--2-22e0 sere nne ene - nee] 
1 I I ! 
| m- Tle -- =X ==>] ! 
i i ? j i 
i | | pom-Y->! i 
J i i l 
i rade Ca a i 
i i i i 
[---L-->] i 
! i 
P--<ROTATE T---LEFT 8Y--*--literal 81 1S----------------------->! 

i I it i 

j Pore Pl ocereonwseee>{ 6 f--10 registare->i 

l i 


P--RIGHT BY Literal B1TS--->1 
aEBANTICS: 


This instruction SHIFTs or ROTATEs the contents of the T register 
and places the resutt either in T or in sote cther scurce and 
sink (destination) register. If the result is not placed in the 
T registers» T remains unchanged. SHIFT will zero fill. 


The Literal has a deciast range fros Q to 24. 


SHIFT/ROTATE YT LEFT: If © or CPL ts useds a shift cr rotation by 
the value of the CPL register wilt occur. If CPL is greater than 
245 24 is used. 


TO register: places the shifted or rotated results in the spec~ 
3fted source and sink registers the T register remains unchanged 
unless T is aiso the destinaticn. If the TO register cption is 
not used» the result ts placed in the Tf register. The register 
may be any source and sink register except DATA of MBR (refer tos | 


ssp Nas Et wisn hdd est tS: acta cae chy Sins cht! ce «anata Sa hat Se cil tin Gis “a ean Wik Lage tient ia: Wien MRED alata + Act aml cat inl cab tea Lc nis igi tigi ccs weight EM Vea PS. 
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Registers And Scratchnoac). If the register is Ms the result cf 
the SHIFT/ROTATE operation is 2IT“ORed inta the M register ana 


modifies the next microinstruction. 


ROTATE T RIGHT: Because the narcware can only retate the T 


register to the left» the compiler converts this instruction to 
the proper teft rotate to dcecomplisn the sare result as the 


rotate right. 


SHIFT T RIGHT: Because the hardware can only shift the T 
register Left» the coapiler will generate an EXTRACT to accon- 


plish the same result. Therefore» the T register say be shifted 
right only to the Xs» Ys» T or L register. ff the TO... onotian is 


not used» the result is placed in the T register. 


PROGR ESING NOTES 


le It ts recommended that the EXTRACT instruction be used» 
rather than SHIFT T RIE€HT. 


Ce MOVE..-1T0 4 may be used to create cynamic SHIFT/ROTATE*s 
(see MOVE end references to the M register). 


EXANPLES 
ROTATE T LEFT B3Y 4 BITS 


TA T3 TC TD TE TF 


y .§ 0110 1 C012 § 1000 4 0161 $ 1211 1 0000 before (6385FQ0) 3 


T § GOOL1 § 1000 $ 0101 1 1111 i 0000 1 011 after (C335F06) 1 


CEE OE BEB BS 88D © O28 OB BD SBEEe OOS eT OCB OO OCEeEe 88 BD 88S 2 22 OD OED CS OO FS 2 OO oe SE OP OO oO 


SHIFT T LEFT EY 4& 8I1TS 
TA TB ec TO TE TF 


Seo eve 2 222 OBBW OBE BEB BEE BEE BHD ECE OS 8 COO SBeOBSOBESE CE OED EOE D O28 SG BCS Ct @ Ow 


T #£ C2110 § CO11 § 1000 § 0101 1 £112 1 0000 f before (6385FC) | 


T- § 0011 § 1000 1 0101 § 1111 € QO00 ft O0COC I after (385F00) 1 
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SHIFT/ROTATE XSY/XY 
3 ESTO SOSOLCOLCOL SSeS ee ee 
*® SHIFT/ROTATE X/Y/SXY « 


eam ecaekekeekeke KK eaRKeEK HARK KR 


i a 
Pe--ROTATE@=>10  beeeYee->) 0 bo --RIGHT-->) 
i 
1---XY-->] 


This instruction shifts or rotates the X» YY» or XY register (X 
cancatenated with Y¥) a specified number cf bits te the right or 


left. Zero fill will occur with the SHIFT instruction. 


The literal has a ceciaai range from 0 to 23 fer the X and Y¥ 
register» and from 0 to 47 for the XY register. 


MOVE..e-TC M may be used for dynamic SHIFT/ROTATES (see MOVE and 
references to M register). 


NOTE s The literal has a maxigum vatue of 1 on the B1710 Systens 
with the concatenated XY register. 


EXAMPLES 


SHIFT X LEFT BY S BITS 
ROTATE XY RIGHT BY 40 BITS 


ON ni WAR at telat ee a Ol cE nme send? nee tinel enact Ran” eT lines ena enh eh iE en A Te cele Tere Pane RA Ce (hai nd 


5-106 


BURROUGHS CORPORATION COMPANY CONFIDENTIAL 
COMPUTER SYSTEMS GROUP B1800/81700 MIL 
SANTA BARBARA PLANT a P. S. 2212 5298 (CE) 
SKIP 


e#eerkkee ee 
* SKIP -« 


werk kkk & 


SYNTAX: 


SKIP WHEN----register-- ALL --------n nen nn Lit eralo----------------> 
1 t It to 
1 1-=-CLEAR-->1 1 
i ! 


b@@"FALSE“=>1 


! 
i 
i } om MANY eon nen nn ened] i 
i i 
i | -=-8QL ------------>/| 
i i 


SEMANTICS: 


This instruction causes one microinstruction to be skipped if the 
desitgnated condition is satisfied. (C€See alse: IF.) 


SKIP WHEN register: The titerat contains @ 4-bit mask. 


ALL ts considered to Se true only if ait the bits in the register 
corresponding to ones bit in the sask are true. That is» only 
the designated bit pesitions are tested to see if they coantain 
anese ANY is true if at least one bit in the register corre=- 
sponding to a one bit in mask is true. EQL is true if atl the 
register bits equal the corresponding bits in the mask. That is» 
the register must be exactly Like the mask. 


ALL CLEAR causes the masked bits of the register Cexcept S8iCN, 
FLON» XYCN»s XYS and INCN) to be set to zeros after testing the 
| ALL condition. Oniy the bits tested are cleared» and the 
| clearing action atways occurs whether the SKIP is taken or not. 


If ALL is used with a mask of 0000-5 the result is always true. 
If ANY is used with a @ask of 00005 the result is always false. 


Spares cake Ae ERE ge EO ee SCR ss ec or pices - e ae eae, otf ar a oe ae Oe 
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so 


SEMANTICS cont 
FALS< causes a skio when the whole conditicn is faise. 


SKIP WHEN conditicn: The cancition may be any cordition avaii- 
able from the condition registers (see IF). 


The register nay be dectared as foditouws: 


FU TA LA CA SICN 
FT T3 La C8 FLCN 
FLC Tc Lc cc INCN 
FLD TD LO CD XYCN 
FLE TE LE XYST 
FLF TF Le 


The use of the IF...THEN...ELSE instruction is recca#mended rather 
than the SKIP instruction. The SKIP is Limited to one» 4-bit 
grouping mask in one register and may only skip ene microinstruc= 
tion. The IF is capable of testing any combination of bits in 
many registers or skipping blocks of microinstructions and witt 
generate @ SKiP HHEN hardware gsicroinstructicn whenever possible. 


anateanatee bin vaaecaea ta bai-eiea tals bine stus oth cas aga emctine 


Pee ae Set ey 

————— : ; e wae petal "5 gic WEES LR Ge Ae Ia gk ok RRS WN 8 Su BEd A edna nate A hee kia teh ax S chatca se ps naan Sh + Ca aca bat hb Res Mag ala op ie is, Hehe — sie Gc amt. hig ace LE ah ek AAT a aia Sle akemn etn I i NOR aR whiieat,  Seekwibaia on Cob T aus iu daineect «tedster ‘ 
Sep tno nsPiate Bh LE ge gate ae ete Tate ET RR at al eet a el A gi St ah NS alle nla area pach VRE ashe nee Coed eo ee ES ae aml ean san dS ent”) ae GE earn be} cate ma SE aa gt eer St es i BSB Ne ae cio oon eat 2 an nae SORTA satin a aD #2 tootsie ce 
: 
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SeMEMCRY «LOAD 


kexekkkerkrekaekeekekte 


* S.MEMCGRY.~LGAD « 


RERKREREKE RAKE MK 


SYNTAX: 


Se MEMORY eLOAD oom mm START ene e een --=>] 


SEMANTICS: 


This instructicn specifies the location for beginning stateszents 
in S.MEMCRY. Code is not generated» but the codae address of the 
last statement is glacec in the IP9 CInterpreter Parameter S3leck) 
at RESERVED .M.MEMORY. 7 


This statement is used to record the size of atl cede emitted 
previous to its occurrence into IPB.LRESERVEDLMIMEMCRY in the 
Interpreter Parameter 8lock of the finat coce file. IPB.RESER- 
VED.MAMEMORY can then he used by a Load tige binder to Load 
previousiy generated coce into ccontrol memory and te make atlowe- 
ances for its atsence in main merory. 


SENATE Moonee ec otc Te oe Meee ce Ne oer ee aed ese ee a Metin te gta tcn Omer eer NN eee neoaie OMI S MU nado aes aT Ue eae Ree sae er Ne Te er eT atone tes Mattie ard cv aN gue SrA rt ear NUMER ee TE SNS ASAIN Mas OH EWE BOM RHR ba TA oA AN DOLE tO 
Ee aaa on, eto aa AO a Ra a a aL ca ec Sa a ¥ : as : " i 


ro gertstenbe ar: Hin noe 
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STORE 


STORE F INTOe*---double.scratchpadeword----->} 


SEXANTICS: 


Ne Neer nent Ay em Mae eal Mente 7 eel nena Keates lies epi: muse - cancel erm “eal Bete Cees cer: MabeNeE : Gealindies antl 2a ani tence he ah 4 4. cb eet eel tee ee ee ee ae ee CO Meet ete at emt et Wem et wae! wee 


Se 
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KRaekreiawre 


* STORE « 


REXReERRARkKRE 


This instruction MGVEs the Field CF) register into any double 
scratchpad word (S0...815)3 the F register remains unchanged. 


Ge Sata a ge F 
7 Re rene partenariat SRA 


NOTES The compiier generates two MOVE Instructions on B1710 systems. 


EXAMPLE: 
STORE F INTO $6 


I An PEEP ASW ve oln wi I pent: Pa Apia Marinas EEE LET Ee ce er a 


Pett 6 AAR Rano, 5 Rall cy SPRING. “ec eaainn.* dinate + man Bia BO: Gettin ~' 1 aA Catal hle aD ea PR etd annie cade i. ae EP + Oe Let de nthe ARS end EMR OE me tee Nitrate vehchnidan”: sehen tte? deena: ereste- oiled sua “ecncnnet Mis nnn aus cate APO heat Lee eto 
er . 


ee Le ee eee eee ee ey 
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: SUB. TITLE 
| khkektekkeekeaxk 
| * SUB.TITLE « 
| week kk kke keke ex 

SYNTAX: 


i 
| SUS eT1TLerenseenn-e--"characterestring = -o--e en -n ===> | 
RRR TERA Te Meee’ 
Jose ---> TODAYS TIME -<----->] 


SEMANTICS? 


This instruction medifies program title information. 


If “character.string™ exceeds 72 characters» rightthand trunca- 
tion wilt occur. 


The & HEADINGS and PAGESNUMBERS must be specified if subdtities 
are to be Listed on ali page headings. 


EXAMPLE: 


SUS.TITLE TODAYS .DATE CAT “PROG.A™ CAT TOCAYS.TIME 


acini a re an MRS et Re 3 =F aba De aalavabk icebii sabais La ermiba ma cave han deisanobeiesAeishecs PLEA En Se Ee te teed Say Lasbaanabeehenetoseae s 
PORN HAE Sorat ep yt etn tea ee Pen eeap reap cetera arteoes omaha ate area Snentinnert ee Man ei tent y trast eet tome tate ne ee areemte MTN Recreate ne Mate sek ee eee tee a ee eC oan Re tr eee Rey Sere eas 
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SUBTRACT SCRATCHPAL 


kkkkk eek keke tekken a 
* SUSTRACT SCRATCHPAC x 


wRaeeeekekaekk keke Kae Ke KKK KEK 


SYNTAX: 


SUBTRACT ------"--scratchpadeword-*------FROM FAae------->] 


SEMANTICS: 

This instruction subtracts the left half of any scratchsad word 
CSCA.eeSiSA) from Field Addresss (FA) register. The result is 
placed in FA> the contents of scratchpadeword remain unchanged. 
CSee aisas ADD SCRATCHFAD). | 

Neither overflow nor underflow is detected. The value of FA may 
go through its maximum or minigus vaiue ana wract arcund. 

EXAMPLE: 


SUBTRACT S3A FROM FA 


I7112 


BURROUGHS CORPORATION COMPANY CONFIDENTIAL 
COMPUTER SYSTEMS GROUP B1300/817090 MIL 
SANTA SARBARA PLANT Pe Se 2212 5298 (CF) 
SWAP | 7 = 


RPeeze eee 
x SWAP «x 


RkeeEk aE KE 


SYNTAX: 


SWAP Literal BIT S------2-s2ee 2222 2n ne WIT Ho 2-0-2) ---------->] 
4 i 
P---REVERSE--> 1 [=--T-->] 
i 
J---X-->] 


i " 
j---Y-->] 


This instruction swaps the specified number cf bits between ain 
memory and the specified register. 


The FA (Field Address) register sust have teen creviously set to 
the proper main menory address. 


The literal has a decimal range from 0 to 24. If the value of 
the Literal is zero» the contents of the CPL register are used. 
If the CFL register is also 0s the register is cleared to atl 


zeros. If less than 24 bits are swappeds the leading bits of the 
register are zero. 


Noraaliy the contents of the FA register point to the first bit 
of the fteid to be swapped. If the REVERSE cption is used» the 
contents cof FA point to the Last bit plus one of the main memory 
fieid invyoived. The specified register (L» Ts X or Y) receives 
the contents of this field as if it had been read in a forward 
direction. 


For the 81710 Cs SUESET specified? the corpiler emits the 
following codes ? 


MOVE X TQ TAS 
READ Literal SITS CREVERSE] TO X 
WRITE Literal BITS CREVERSEJ FROM register 


MOVE xX 70 register 
MOVE TAS Tad xX 
where Yr Toor L is the register. If X is the register>» then 


replace X where it appears in the above cede by Y. 


> base Oe ae 
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TABLE 


ekaR ARIK 
*« TASLE * 
kekkkeeee 


SYNTAX: 


—— i 
TASLE Labelwwenr-cE Ci Nese eem----"characterestring@ensete cern E NG oom ->] 

| I i 
fe--"heax.strings*=22"> 1 

j | | J 

Prem ADDRESSCLabel)d---->} 

"i j 

f-C-)>1 ! 

1-(#)>i I 

jornmm----exrpressicn=>{ 


SEMANTICS: 


’ 


This instruction creates ineline character.stringse 


Any mnumnSer of strings ére allowec per line» but a string cannot 
cross 2 line boundary. The characterestring aust be encicsed 


within quotation merkss the hex.string sust be enclosed within @ 
SIGNS. : 


The BEGIN/END pair must surround all strings in the TABLE. The 
characters are grouped two per addresss ieee» 15 bits. 


The label of the table wust be uniques its use references the 
first 16 bits of the tabdie. 


¥hen the ADDRESS clause is used» a 16 Bit value corresponding to 
the code address of the tabel 3s generated. The ADDRESS clause 
| cannot be cosbined on cone record with any other clause and the 
2 generated value must begin on a 16 bit boundary. 
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EXAMPLES 


TASLE REF Code generated: 
BEGIN 
wAge Cic2 
a@Aaca OASEC 
"O* Q0C4 
"45% F4F5 
END 
MOVE ADDRESS CREF) To y % The address of the tabie CREF) wail 
= be loaded inte the Y register 


REE ens ae ee eget ee eee ea NTI eee ey eee Te te ee Te poten ee : picabais acts , 
Pe Hha Ere onthe ooheni ree aeatt ee aan Meee Z : » re 4 < con 
sO aat aoe op ae : fe ae Ee ol oe ee at ate eee ae a ete eee a te ee Rh ee 
SN Rt et EE Baca BEE, A REN RMN RN CO nes mk h BS Ate ad eae Thee Sa bd a ee boa tt = Sop adem Mee eas iat ne ee OR ee ae : 


a BOSS 24 5 talc cane i Re a Sh eae Rare me nea: SF, Pee A a lt in A, eee nee ee OPN 
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TITLE 


ReEABRK ARK 
* JITLE * 


KeeKkKkEKK EK 


i 1 
TITLE <2 22 -----------"charact er estring’------=-------->1 
' i 
J --------TODAYS.LATE<------->1 
i 


Pomnenenm TODAY S.TINEs------->] 
SEMANTICS: 
The instruction modifies progras title inforgraticn. 


If “character.string™ exceeds 72 characters» righthand trunca- 
tion wiil occur. | 


ALt $ HEADINGS and PAGE.NUMBERS sust be specifiedc if tities are 
required on foilowing pages. 


EXAMPLE? 
TITLE TODAY.DATE CAT “PATCHES*™ 
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TRANSFER .CONTROL 
Re kkekekkktkekeeehter 
# TRANSFER. CONTROL * 


KRkkkkk&kkkkKkRKRKReERKRKKEK 


SYNT LX: 


TR AN SFER eCONFRGOL ea aeaueeeoaananvaaceay> j 


SEMANTICS? 


This instruction generates the TRANSFER.CONTRCL microinstruction. 
(Sea Appendix 8: Transfer.Controlt). On the 81710 series it acts 
as a NCP. , 


When it is necessary to transfer control frofr one firaware 
process to anothers the A» MER» and TOPM registers may ait need 
to be changed. Changing any one of these registers will cause a 
transfer of control to some wicro other than the next aicre in 
line. Consequently some means of changing alt three of these 
registers sisultaneously is required>s this wilt be accomplished 
with the TRANSFER.CONTRGL instruction. | 


The action of the 61720 hardware is as follcws: 


MOVE L TO MBR 
MOVE IF TO TOPS 


MOVE TC&) THRU TC19) TO A 
EXANCLE? 


MOVE ACDRESS.CF .GISMO.IN.S MEMORY TO L 
MOVE GISMO.EVENT.ACDRESS TC T 

MOVE GO 10 TF 

TRANSFER.CONTROL % OFF WE GO... 


> Bars Ue 
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WRITE 


k&kkek&xzvexk ek ae & 
# WRITE » 
wteekkerkenene 


SYNTAX: 

WRITE SL FROM + a2 @ ae a oe sees coe emo wo em eee eee ema awene we owaaw)> | 
i : 4 
H j 
[----CACHE . Aree nnF ROMS X Yel pL en nn enn nnn o---------- eo--->] 
oe I i | 
I j 
}- Bee FS wee @& ene anvecanamaecaewecnmaneamwaaaaal hI Naae X = © «= a am we oanam> } 
} i 1 { | | | 
tekLiteralwseworroe LT see ""5] 0 6 “REVERSE=>1 1=-Y¥=>1 
! {$f i } j 
l-Cliteralj)-<>{ I<81TS=>]1 1-T->] 


{ 
t 


i aeaee)] NC waa A Seeea Geoeaaq@e@e eaodw @ 6 @ OHO eS OD OB OS OC We 2B @es eSeweewa ss aeaaaawaaeea> 


I t i 


I 
j 
i 
j 
i j j 
i 
i 
i 
i 
i 


poof] ence woeewaac<=) | 


{ i 
P—-FA AND DEC FlL--3!1 
t . i 
$--FL AND DEC FAew>} 


i | t 
i wo=fl owe aoa wea waa > 1 
i i 


ee ANT a etd 
ee ANG ie aie 
ferFL AND INC FAs->1- 
Losics AND DEC FLo->1 


4 
Po-FL AND CDEC FAw->} 


i 
i 
i 
{ 
j 
! 
| 
i 
i 
i 
3 
i 
i 
3 
ij 
i 
i 
i 
i 
i 
i 


~-POINT FA To arithaet iceexpressign------------=----=-==> 
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An RKeMenory 


ial MSkL TO ¥ ©6tmstructicacn writes from the X 
ragister the io 

@ 

t 


ts in M*Memory rointed te oy the cantents of 
The conterts of L nust be woduic 15. This 
veilable an S-=Menory Processers., 


the L register 
facility is no 


An SeMemory WRITE instruction writes from 0 to 24 bits cf infor- 
mation into S-Memory from one cf the ailewable source registers: 
Xe Y » Te oF bw 


The amount of data written Cfield Length) is dererained by the 
Literat/€literat) B8ITCS) opticn. Tlf this is equal to 0 or is 
empty» then the field tength is given Dy the value of CPL. If 
the resultant field tlength is zere then nothing is written. 
However» 3a nemory parity check will be made. The unparenthesized 
iiteral has a decimal range frogs 0 ts 24. Clitearal) has a 
decimal range from 0 to 26, a vatue of 25 wilt cause 24 bBits to 
be written with correct Codd) paritys a value cf 26 will cause 
24 bits to be written with incorrect Ceven) fcarity. Parenthe- 
sized titerals should te used for hardware ciagrestic rcutines. 


Normally the contents of the FA register faint te the first dit 
of the field to be written. If the REVERSE opticn ts usecs the 
contents af the FA point to the last bit elus ore of the field toa 
be written t5 memory, after the wfites memery contains the 


right#ost contents of the source register as if it had been 
written in a forward directicn. 


INC/JDEC adjusts FA/FL by the resultant fieia tength as part of 
the write overatione PCINI FA adjusts FA by up to 144& plus field 
Length bits after the operation. CA warning message will be 
issued if the adjustment is greater than 72 plus field tength 
bits). This option can be used onty 1f literatl/Cliteral) 8ITCS) 


is specified and is greater than 0. CSee alse: FA.POINTS and 
PGINT.) 


The CACHE write instruction is not available on BI7CO0 processcers. 
EXAMPLES: 


WRITE MSML FROM X 

WRITE 24 SITS FROM X 

WRITE FROM Y INC FA 

WRITE 2 SITS REVERSE FROM T DEC FA AND DEC FL 

WRITE REVERSE FROM L DEC FL 

WRITE DATASLENGTHCAGE) BITS FROM X POINT FA TO HEIGHT 


nw diab lieiinand anatatiliiell’ Yani Mahesh + Seat Oiled + aces Mita neti Villian CEA AE « telnet tat: eae On nias tinal ita Tolle aati ttsin Selassie, oF Wak ed ance tl Nie tpt oe dei” Miah Mo EEA tn ks ee all 
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WRITE.DIRECT 
Rak Kee KR RHE KK KKK 
* WRITE.SDIRECT « 
REKKKEKRKRHEKRKKeER EK 
SUNT AX: 
WRITE.DIRECT seem FROM s2neneeene X enn nn ------------ +2 28-5; 
i } 
Je- Y <<] 
1 ! 
i 1 
l-- L --1 


SEMANTICS: 


This instruction is not available on 81700 processors. 


acl etal Sinha: Athi Sta PO tele t's Eeaninch.s terest a cadaiil lpia teatiastsssttniee centre” reser’ -stcan 0 


Mat Reece ee Seg Es Stee eset ts Ares det he ted ee cee eee aE EP Ses Ab 


See Oe eee eee - — es a ere ear tener eae ea 
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SYNTAX 


i j 
PeREVERSE “> 1 


g7 120 
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wkehekewxrk keke ee ae 
* WUITESSTRING « 


BeEaRKKR KEKE KRweKK RK KK 


WRITE. STRING=~- 95 tr ingest tener nnn nnn FROM enn X ooo == == -- == >| 


j { I ! 
1-Y<>] ! 
1 J j 
i=T =>] 1 
] i j 
Pe La>1 i 
{ 
j 


3 J i 


j powPp]l w-en2 eecemanececs) } 
} I | I 
j f--FA AND DEC FL<=->1 
j | i 
! P=-FL AND DEC FA=->1 
i 
j 


{ 
} 
i 
l 
i 
j 
! 
i 
Porro e TNC ecm ef Ao cnc cece eens sc cman sence nase eens meee ne=>| 
i 
i 
l 
i 
i 
I 
! 
i 


i 
JenFL ---20e------->] 
4 
P--FA AND FL------>1 
i ! 


1<-FL AND FA------91 
a INC a 
nr AND INC bacon 
_—ee ee Fens: 
nbd, Alb SRO Haews) 


Tatas ded aa. “eet Seamer tee ite by Te aetna SR eg Oat aed 


| 
1 
| 
' 
i 
1 
i 
: 
7 
aI 
rl 
. 
1 
4 
i 
ri 
“i 
‘4 
| 
3 
a 
: 
‘ 
| 
st 
as 
i 
a4 
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GACUP 
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Rh 250 GE a ab we 


This instruction jenerates tae necessary 
with meves tod the 


strings 


the wKRITE comnancs to write 


ning 3¢ 


The te 


Ty 


the address 


ngth of 
source carc image. 


ge 


character 


Hex 
cet 


al 


Quartal 


Una 


If the string length is greater than 24 bits,» 


ry 


the string 


Start*Stopo 
Symctot 


Swe a2gaeaeaswewes we 


@) a> @) 
ant aT a 
mm Mtn a 8&8 
Se en oe, od 


ae eae | 
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Iintc Rain nercoery>» 


lnetine Licerais for 
indicated register. 
the string 
im the FA register. 


Cc) 


A 


it alsc gqeneratras 
Lea1 n= 


1s)06CCO Limited te the rerainder of the 


it may Se ary of tne follcwing cata types. 


Length of | 

Each Unit Exarote 

8 dits "APCLI2SISKL* 

4&4 bits AIZ4AADFS 

3 bits 3(¢3)1235573. 

2 sits @(€2)123321ta 

1 bit 9(1)110C1i191a 

then INC/DEC 


must be specified to sveaid overwriting part of the string. 


EXAMPLE 
CODE 

SOC1 4 
c2c3 3 
7818 3 
9001 3 
C203 3 
7918 3 
80C4 3 
7908 2 
g0C2 3 
C304 z 
7938 3 
#0C1 3 
7928 2 
goc7 3 
7803 3 
9000 32 
O3FF a 
790A 32 


sd 
2 


| MEBRORY 
ADDAESS 


Cuccog) 
Céco1ic) 
(¢0020) 
£0c090] 
COCCAC] 
ccoces?) 
Ccoccc) 
cocooc] 
COcCtEeo) 
COCCFO] 
CCci0c] 
£00110] 
C0012] 
CC0¢c00] 
000103 
CO002C] 
CCdc3cy 
CC004C] 


WRITE.STRING 


WRITESSTRING 


WRITE.STRING 


WRITE STRING 
WRITE.STRING 


"AGCC™ FROM X 


"AECG™ FROM X INC FA 


"ASCO" REVERSE FROM X CEC FA 


@aClILItad FROM Xx 
8€2Z29335333G FROM X INC FA 


FA 


REEDS NEES BSED MELE AREA Teh opt reot tee EEE ARPES erirte Red ee MATS Ponte TY Sean te MPBOS NINN PAPER CN a Pedr SOY ON Pomme fr AR READ MEY Sey Ey SOPOT AGAIN ror Coban UE | ORDER ANT Spne MUTE ome NOSIS] —uAP SAT WO P In Pr nL AST TNCD AGED ENE Pot MR Pp area sree EN aera bor Pee aban Tree Sarge EN EAN vere. Yeon ens eats Fmt Sofas aden ee evident ben Pd aP NN en VON OBIE Eres cae Mee ne arses me MeN erg gD aren ea ce eed EN CA AAE AY WR TLE wR tg = Fa dee Ree, fo doris AS tae SE ak ARSE LUO ee een ce at eae ee Ao Dea oe bag a A Mee g BEG Shedd oon meta WSAey hg fru nbe Gite Foal oS sue PEah, Mace bgarhe ted Sep bey aml CU ar spar sta Nan ei ae arid AEM ae 


= ss oT = my ee a % n a m os wey 2 cn oe . 3 " 5 oa re ee ee ree ere z who wee as Pens ae ne tbc MR LET ome, ob maw sion ; 
| ee MONET Ratan ncqenliillce Att Atl Cilngniatay etal sale Cea as Alaa Cua et tli OE Te OM aati ae el Diet cel St tes UCL Me tates TIN Bier sth nA tas sirshan itech ERB Ce al aN Dat ABI Wasi CML ES AE ANP AS Clash tS has eet laced 2 soe. tata ata at eA Neel veer Ni tea Noanber ni “i 
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XcH 
ke kekaxe ex 
« XCH « 


kkekk&k KX 


XCH-eedoutle.scratchrcad.word.inm-<“Fe--doubdle.scratchcad. word.2-=>] 
SEMANTICS: 


This instruction moves the 48 dit Fietd (CF) resister to 
doubleescratchpadeword.2 (5090...515)3 doubdle.scratchoadeword.el 
(Seas cls3 1s then moyec to the F register. 
Double .scratchpéd.word.2 and dcuble.scratchfadeword.i may be the 
Same e 


EXAMPLE: 


XCH SO F SO equivalent to MOYE FA TO SQA 


MOVE FE TO S08 


anc simultanecusiy: MOVE SOA TO FA 
FOVE So3 TO FL 


reM HNN 


Sheela tate aa eee a ec Ses a Cer ter aoe en ae ee recht bea ce 


he a woe ? < as bo. % eee Te ne : ere aa 
cae, Re ee eo weScupe aE Seb sg ee ay as th Na tee a pike wee ro on 
ae SOL Pes EI | SER ELA SORES Lhe OS LG EIS DPE ST RPE OT ERA FEO NTT IO NTT ONE an 
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A set of virtualinstruction encodings for the virtual machine 
must first be defined as each being a unicue string of bits. 
This definition may be chosen according te any relevant criteria. 
For examcte» COSOL verts aay be encoded according to their 
frequency of usages the higher frequency verdDs Seing encoded in 
three Bits with one escape code that specifies the next eight 
bits as an extended code string. Another aprproach might be to 
accept directly the source Language as in 42 time-sharing» “*lLine= 
atwa-time»”™ interactive todee After the S-instructions and their 
operand fields have teen defined», all stancard conventions and 
techniques should be developed. For examcilas the base values of 
S“instructions and S-déta might be in S4A and SSA of the scratch- 
paar or ali routines are to de referenced with CALL and end with 
an EXIT instruction to facilitzte subrouting. The aicropra- 
grammer 1S now ready to Cegin creating the microrcutines needed 
to perform each of the Seinstructions cf the S-language. 


ASSERBLY CODING FORM 


The compiler accepts card iinages consistine cf one symbolic 
microinstruction per card. The source pregras must reflect the 
following format: 


Column Usage 
i-5 Reserved for label declarations which»s 1f useds 


Must begin somewhere within this field. 


1-72 A percent sign (2%) anywhere within this field 
indicates that the resaindcer of the record image 
is to de ignored. 


6°72 MIL statements S8ay appear anywhere within this 
field. At least one Blank must be used between 
words except in those cases where a special 
cheracter Ca.ege» a parenthesis cr relaticnai 
operator) is requireds in which case Blanks are 
optional. 


ENTE EERO RISERS 
pac Senin Abd RiStian Ati 0 ilacSiecdn aad phe aes 
. * ‘w saath ae 3 


AEM RRUEORY BG Be) eats oe 
Pp fm 


s 
a 


sit 


ae hag Sapiens Han a ae a ae a Re i 
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Both paint tlatets and unicue iaoels may extend 
into cels 35~+72., Cetecticon of unicgue tabets is 
Limitec to the first. 25 caAsracters of the iarel. 
In the cas2 of soint laceis, the first 23 chirac=- 
ters are usea.e 


73<2a mreservec for sécuence nunters. 


Source code maintenance as wetl as other cempiler options may ba 
specified dy the use of either a $ Cdollar sign) cr & Campersand) 
in column 1.2 (CSee Apnppenaix At MIL Compiler Oceration. ) 


Examptes A» 92 and C first exolain S-lLanguage statements; there 
1S assumed to exist some Sasic criver routine which is in control 
at the Beginning and enc of eacn Stinstructiane This control 
routine performs the Virtual Machine functions cf raintaining an 
Instruction register and fetching the next S-instrustion. 


EXAMPLE AF 


Assume the followings 


- 


ae The 3 Sits 010 inmpiy an Seinstructicn cf ADD the 6 Gebit 


decimal digits located at Indirect address-i to the 6 
4-bit decimal digits tecated at Indirect address-2 and 
store the answer at the location referenced by Indirect 
addressd. 


De Indirect ad¢cresses are displacements frem the beginning 
of a tabtes the actual Case value of the table is the 
current setting of the ase Register (3K). 

Ce The tengths of the Indirect addresses are 9 bits. 


Ge ala data is in 4-bit decisal form ard is 6 cecimal digits 
C24 bits) long. 


Ge Overflow is to be ignored. 


The instruction might appear in main memory as foilcws: 


Sop<-Code indirect Adcress-1 Indirect Address-2 
010 GCO011001 000010110 


} 


a ett so ; as a is - me - ste " aaa / 7 Z ‘ ir 5 “ vee TR EeOB eS pati hen st" BAe Poe if ge: ty at Boe . s poet seg « : ; a io . Sette 9 Ese Ate Se tion inthe a 
cl nll Rianne tends Challe Malina! “taeatat' Contin Sais Sitti nee * atch Wasenein iii adil SH 2 Al ee alata sat Ge cine “Cinta itcemher ena atin ay tT tate int i Rll Nitti ta haath St ER RR ORE AEE ER sn DE NMALAES tet sti Abt act oe tea ee 6 ak Vaan a cee nee 
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This dit string represents an Seinstruction comciled ¢remn a 
source language statement such as the follocwing: 


ACO SUM TO ROLLTCTAL 


That portion of an interpreter which would serferm the addition 
might appear as foilows: 


FETCHSNEXTSOP MOVE NEXTSOPFA TC FA 
READ 3 BITS TO X INC FA 2 GET OP-COODE 
MCVE X TO §é PREPARE TQ OECQDE 
JUMP FORWARD GC TO DECCDER 
GC TO RCUTINE.GET 
GC TC ROUTINE .STCRE 
GO TO ARQUTINE. AOL %2 ACD RCUTINE 


2 


ee ae 


ROUTINE .ADD LASEL FIRST LINE 
READ 9 BITS TO T INC FA Z REAC FIRST INOEX 
READ 9 BITS TO L INC Fa REAC SECOND INDEX 
MCVE FA TC NEXTSCPFA 
MCVE L TC FA 
MOVE SR TC SiA 
ADD Sid TC FA 
READ 24 EITS TG X 
MOVE ¥ TC FA 
ACD Sia TC FA 
READ 24 G1TS TO Y 
MOVE 4€13001210002 TO CP 


ne 


ne 


LOAD INDEX 

SET BASE FOR AOD 

ACD ACTUAL BASE TO INDEX 
GET DATA=2 

LCAD INCEX 

ATD ACTUAL BASE TO INDEX 
GET DATA=1 

CLEARS CARRY 

SETS CPU AND CPL CORRECTLY 
GET SUM READY TO WRITE 
WRITE SUM 

MUST RESTCRE CPU IN GENERAL 
GC TO NEXT S#INSTRUCTION 


MCVE SUM TO T 
WRITE 24 €1TS FROM T 


MOVE 24 TC CP 
GO TO FETCH.NEXTSCP 


HES MH MM PT FM NM Re Fe 


EXABPLE 22. 


if the source Language statement was 
MOVE INVERTING FIEL£ 1 TO FIELD 2 
The S-language might then consist of the S- cp MVINVs» which would 


perform a move~winvert from address-i to address~2. The foraat of 
the S-*cp wouid eee, 


ei Aids Ed dad inate, 1a oe wR ee ae tad as: oh hs 
ze * ate a 2S tneceen™ahasad 2 near ag oc os esl ee Role uesone" > nur at: ne ee, aro) ed Soa 
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1OP-CODEI CATA TYPE ILEFT=MOSTILENGTH<11R IGHT <NO STILENGTH- =2| 
1 8iI7T « CCC1l=BINARY PACTRESS<-11 IN PACORESS=<2 | LN i 
ISTRING | 0100=4-81T i UNIT $ sgITs 1 UNIT } 327 | 
} 1 DECIMALCECO) 1 ACSOUTE 1 i AdDORESS I 
j 1 1000=a-B31T 1 ACORESS | ; Un @its 4 { 
i i Cee tae tee f IN SITS J] I ! i 
NOTES: 

ae The size of each S-op is 24 bits or less. 

De The teft-most-raddress-1l pcints to the beginning of 


field-1 and the data will be accessed with READ FORKARD 


ceommandse The rightwmcstraddress*2 points to the end cf 
field-2 and the data witl be accessed with WRITE REVERSE 
commands. 


Assuge the following events have been performed in a manner 
sigilar to that used in Example A: 


ae The Op-code has been preperly decoded and the correct 
routine has been entered. 


De The address and Length cf field 1 are in the F register. 


Co The address and length of Field 2 are in scratchoad word 


a 


The following code then perforsgs the MOVE-INVERT eseration and 


properly 


pads with space if the receiving field (field 2) is 


longer than the sending field (field 1). 


MVINY 
TOP 


PAD 


Ae 


BIAS 8Y UNIT 2 SET CPU AND CPL 
If FL = QO THEN GO TO PAD 2 TEST LIMIT FIELD 
{F SFL = @ THEN GO TC ENDCP Z END OF FIELD2 STOP 
READ TO X INC FA AND DEC FL % GET A UNIT OF DATA 
XCH SO F $0 Z EXCHANSE SO AND F REG 
WRITE REVERSE FROM X DEC FA AND DEC FL 

| 2 PUT A UNIT OF DATA 
XCH SOG F SO Z EXCHANGE FCR GET 
GO ¥G Top 
LGAD F FROM SO GET ADDRESS INTO F RES 
MOVE ¢ TO X SET ZERO FCR PAD 


IF LFC4) THEN 
MOVE 2402 TO X 
WRITE FRON X DEC FA CEC FL 
IF FL NEQ O GD TO =A 
GO YO ENDOP 


TEST FOR EBCDIC 
ADO PAO SPACES 
WRITE A SPACE 
TEST LIMIT 

ENC OF GPERATION 


MM Ha NM NM 


iD DPS ROBE eee ee ee 


BURROUGHS 
COMPUTER 3 
SANTA 3428 


x» << © 


The resultan 


sefcre 


After 


Notice that 
either case. 


S80 Neca de hai URE 


COMPANY CONFIDENTIAL 
31300/31700 MIL 


P. Se 2212 5298 (6) 


t aqata movement tn memory would bes 


Aloha C2et2a Strin 


ap Caney 
jaebcG8e } 


eaewa¢6anbe @2&@ 22 G2 2 SE @ & 


fAdcCdveEe ti 


Bit Strings 


FIELD 


fiic¢co9 i 


fi212dcdc! 


the same microinstruction 


q 


F1leELD2 
145657237 


fectteA I 


FIELD2 


Pid. i1i1i1i 


1o0c03211 1 


sequence will work in 


sos 2 bs get pitta Bua ne a , 
EN ae OO EI Or Dat seal al Aah Loe st Min tie Saale Sia aly lle Nieman me 


oar : : : 
ENS ae oe BNI Bree 8 Be Fre etal te ST oe ABA So OM Se meats sacthet Sa FO aes, Bod TE wae 
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EXAMPLE C 
Givens A List of dat2 items. 


Proclem>: Sort tne gaté items into ascending secuerce in olace. 
€Bo a buetcle sort.) 


Assufes 
ae The S-aperator has the following general foraat: 
Lleft-mest Length 
Qc code Tyce Indicatcr Adcress Of List 


In Bits In Bits 
j A 1 4 = 4-bit decimal i A i A j 
1 31T STRING | @ = 8-bit aipha CEECCIC) 1 SIT STRING ! SIT STRING } 
j i any other value frea 0 i | i 
i | to 15 i ! i 


De The Opecode has been decoded (Csee Examole A) and the 
necessary routine Aas Ceen entered. 


Ce Scratchpad word S5 contains the mostesignificant (Cleft- 
most) address in SSA and the TYPE and length in 558. 


Then the following routine will perform the bubbdile sort: 


MRE RO CER SLR GAC hi. aaa aaa a oe oe CR aC lo a a aa i a a a a a a a i eee ia a a ae 


= Aas ET Ro atdsanietiy- wok Pla Make cemcnen ay saieee wud ae a RSE fa eee eae fo ae fa, LE IRS Sacer RGN ee | Re wae ok Gig oan, Yea ge Gy Ws wee Seae den ners EE cl A ein Bae te waiant Gali aiirs nr od 
ill AM ek “erin Fe ee ind a! tance Rename Fake ESS ala mM a a at An TA ZONE Raden esac Sea edi A FN ee 8 canes taboo cae me lle tall cae “epee le hE ha et TE 1 ak Senet BAe watered itt 
q cS aed 7 
> 
SURRCUGHS CORPCRATICN COMPA CONF IOENT 
ZURRCUGHS } , NY CONFIDENTIA 
ntl U Adoh ws &G tt : 4 ae *. j Ne % ace Ns 
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SSORT 
CYCLE 


=) 


en 


bs 4 Fy) 0 


CTL CD 
rca 


ac 
“Vm 
Co FT A 0 «A 


te (0 =e 


Eth OM 
wan Se areas © 


al ye bot 


r~t Cs) 


C22 PT be md 
od 


emone 
a ff rm re 
Ch ie 4G) “41 

fry YT + 

“k OO) ag 

(i wm C2 


ry © 


oA 


ak 


ao 
of, 


m4 C2 WI eA ro OD 
~ FF) 


men cs es Om 


4 
come | 
~4 
mM 
rarq 
Ww 


J TTEYM CH LEI 
GET ITEM CN RI 
LEAVe ALONE 
REPLACE RIGHT TO LEFT 
REPLACE LEFT T3 RIGHT 
MARK NOT ALL SURTED SWITCH 
GO Get NEXT 
FRIT ROUTINE 
RESET SWITCH 
TRY AROUE LAST AGAIN 


G3 rm 


mv 


IF X LE@ Y THEN GO TC -A 
WRITE REVERSE FROM Y 
WRITE FROM X 
MOVE aF¢ TC LF 
GO TO <A 

ENUOGF IF LFCG) FRUE GO TQ EXITR 
CLEAR L 
GG TO CYCLe 

EXITR EXIT 


BR HE HE TE Re FET HL HT Sl TL SL Fi st 


noe 


Sil it inte arty aie eam Camis Bach a ae a hacen gh ee 
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EXAMPLE OF A MIL PROGRAM 


BURROUGHS CORPORATICN 
COMPUTER SYSTEMS GROUP 


SANTA BARBARA PLANT 


EXAMPLE GE A MIL PROGRAF = continued 


COMPANY CONFIOCENTIAL 
81800/81700 MIL 


P. 


Se 


2212 5298 


CE) 


ii ae a CT 


fae terest a eter 


oe add ie ek ae 


: 20=10 
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EXAMPLE OF A MIL PROGRAM = cQntioued 


Bete 


ae Peatiine ks ale s oo ee ee ee Reg J _ a ree fen thts adh Neg Ral Se = we gd % me i peti 2 ir ao ake . 4 oe Pret ae ie ie 2 . : c ote . é hee Aho ieee a i eos A te ai eatin Be RIE AN oe tly Qe MS ea aiyrnd lat ots di ad ae 
tine ltt ah: Mad, st litte, aan Abin Ras ii Da tiie Stal se tly Aaa cagaa lt ein eter ada Wan Rear thatiii eats anal etait. Labi alias Nines ti accent ante th. * alta nisin’? aenticls leaaatiatl anette: thant nlsclpatn i dacin watease Vissastet” aimall ~ancraie saddle sicttaghhe Ae tb aims visting eneara awa “let tee Sn viveeen «thea 
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APPENCZX Az MEL COMPILER CPERATION 


CSATRSL LARS 
ine purpose of the contpiler control card is to allow the 
cErogrammer to specify option settings to the compiter. 


Every MIL control card has either a $ Cdotlar sign) in column 1 
ana is cailed a “dotlar card", or has an & Campersand) in cotuan 


1 and is cailed an “ampersand card*. Columns 73-80 may be used 
as a sequence field. 


POLLAR CARO SYNTAX: 
| <2 comme wwe enw ese sc ee mw ewes een mma meee eww ewe cum ewcenan ] 


I i 
$oamowmnnnsamwomnnwowanyedollar.cptionenoteinethis.diagranm-s------->] 
i ft 4 i i i 


] j [---NO=—>1 ? j 
i 4] } I 
bo Pee SCE BUG ee wc ww cece econ nwe ne ccm m ee em nee ene ew coe sen > | 1 
| ee | i H { 
ae | f<--Literal<-=>] } ] 
! f { i 
Po Perm tHAROQWARE.WTY PE ww cree § wen ewww ewe meme ewe meme enn) | . j 
! } Jo--M-->] | | j 
1 prm“-U-->) i i 
j i j | 
bo fem emLINES.PER.PAGE Literal sete on nm nec e ewe m ewes oe ew a> | j 
i 1 i i 
§ (errLIBRARY.PACK packeidentifier@s**tee sree econ ee ennn=>|] i 
| i i 
Po PewerrneSkTweeeseeconditicnads~inclusior-iaentifier--->1 ! 
1 1 I i | 1 i 
} | P---RESET=->]1 l 1 
i 1 j i 
$ JeersNO SEQ eww ee cee cw ee we wes see ees ewww en ween ee wae>] ! 
i 3 | - i ] 
2 Pte eS EQ see wees ec ccm wen woes ceweeec eens see sewn wee wem) ] i 
j i . | i j 
} be=- + Increment *s7e<7<>] i 
i 4 | } 
1 b-- Casqreeerowacwcoes) | 1 
} i j i 
}-- base # itincresent-->] 
Pore OLD eon cee meme ere cece ese e we ce wwen wees oo cee cee ene cee onan) | 


i a | = i 
de-oterminating.sequence.field--->1 


SESE A Sete RAE ORY NS ARES REE PN EE AEC STDS HY HOR UTE EAS PRS EE MRL BOOT MYER ee sagn an oh cov Ur ere SPEAR PATI Ure RATE Tine rae ya Neer ee pea ea SERA Brie ibe RANG totes ne an eee eae Cr Ste eae eae ata LEE EA EE Se Lee pret Te enP A NT EG RN MECN RS 9PM A HAEUAE PEERS RSE geo EP Ren APA PRA BIRO URE ESPERO 1 AN Tee ORSN oY EEE RUDERC EE PES TLASILA 2 RO SE ARG SR PR 
or . . 3s; 5 ee . : SF tee cas 2 ” eS : ene re A ae ot i 
. , ~ a: re - > ~ Me = 2 i a: o * *. = 
ectacinatel catalina Sictnabe ie PP aS Is ae eID Oakes cy calli, BE mi DT ai, tah chi LslhitieK ble aaa ati Mantis eel? lita Bit aa! 7 Lala ana ses 
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COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 


AMPERSAND 
ANALYZE.CODEFILE 
ANALYZEONLY 
CHECK 

COMPILE 

CONTROL 


DEBUG 
DECK 
COLLAR 
DOUBLE 


ERROR.FILE 
EXPAND 


EXTERNAL 
FORCE 


FRAME 


HARD RARE -TYPE 


code {default ond. 


_ which 
 -tdefault ond. 
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lists atl ccde generatec for each MIL 
Statement when Listing. 


Lists atl agoersand records 


recorcs when Listing. 


prints an analysis of the code fite at 
end cf saurce listing. 


prints an analysis of an 
code file. 


existing MIL 


checks for sequence errecrs (default on). 


When reset a fast scurce tlisting will be 
produced with no coce generation or 
syntax checking (default on). 


prints adt doitar 
Same as S$DOLLAR. 


cards when Listings 


for cogpiler cebuggqing use. 

punches én object deck. 

prints all dottars cards on listing. 
double spaces iisting when printing. 
lists errors and warning on a separate 
printer file as weil as the sain 
when listing, prints all statesents 
Cincluding comments) within macros when 


@wsacre is invoked. 


generates external segment branching 


generates a code fite 
syntax errors. 


regardless of 


lists alt IFf>, BEGIN. «END 
conditionally 


statements 
exclude code 


: specifies which hardware processor type 
witli be used: 
- -  woryds. U CUniversal). Exampie> SHARD- | 


S (S-Memory); 4M (H-Me- 


a, 


i 
we 


except 33 


i at 5 atl a tenets Sch sna Site pe wba CLA Ra A, debris det oe: 


a hg 
Sei, 1 


ah dw” etatte baad ts. 


WARE.STYPE = UL 
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HEADINGS prints all title ana subtitle heacings 
$f the oseginning af tha page when 
Listinae If mEACINGS are required for 


2ach 22ge2 then LINES «PER. PAGE or 
PASE .NUMSERS must aiso be scecified. 


LIQGRARY.PACK specifies the Cefault pack id for 
lidrary files. EXAMPLE: $SLISRARY PACK 
MY ePACK. 

LINES.PER.PAGE orints maximum nuagber of lines per caqe 
of listing if PAGE.NUMEERS is unspeci- 
fied. 

List Lists all source receres excluding macro 


records that are compiled Cdefault on). 


LISTALL lists att unconcitionatty excluded 
records to be orinted. 


| LIST .NOW Lists scurce records when read? same as 
| SLISTP. 
: LIST.PATCHES | lists all patches from the CARDS file 
| | when reads used with SMERGE. 
LISTP Same as $ LIST.NOW. 

| MERGE merges a secondary source file ("CARDS") 
| : with the primary source file ("SOURCE") 
| replacing primary source records by 
Secondary records with the same sequence 
| | nuesbers. 

: NEW . creates 42 New source fite C"NEWSOURCE™). 
| NQ fesets any specified dollar opticn if 
| | agilowed. 

| NOPS _ generates NOPs in external Linking code 
| for debugging purpeses. 

| QLOSLISTING. FORMAT uses listing for pre-5.1 version of the 
| | | compiler. 

| PAGE skips to a new page before printing the 
_  Mext tine. oo 

: PAGE.NUMBERS puts Page nusber on each new page when 
| : | _  histing and puts 4a saxinum nuaber of 


_ dines on a page (60 by default) which 
. tan be changed by SLINES.PER.PAGE. 


4 ae STE cae re rar nan a nT RE ma Ve toda E eens eee eae wien ALS RE cee Ra ok PA achat! NR es td an a ds dB Le Si iW Bh ono 
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PARAFETZER.SLOECK punches a fparameter dDlsck with the 


object deck if usadc witn S$CECK> other- 
wise cnly code is punched. 


PASS.END displays compiler pass information on 
the SPC. 
RESET | resets any specified conditional inclu- 


sian option. 


SES pesequences source recerds. 

SET sets any specified cenciticnat inclusion 
options. 

SINGLE prints single-space listings (default 
OnJ« 

SUBSET generates coce fer 31719 CS-Monrory) 
Processors» Same as the $c71905 SHARD 
WARE. TYPE=S. 

SUPPRESS suppresses printing cf warning messaces. 

YOIO deletes a specified range of source 


records. The terminating sequence range 
tust Ge exactly & characters. 


XREF sets XREF.LASELS and XREF.NAMES. This 
option say be set cr reset ($NO XREF) at 
any point in the source input in order 
to include tokens ins of exclude them 
from, the cross-reference produced by 
the ccroilier. 


XREF .ALL | sets XREF.LLABELS>» XREF NAMES and 
XREF .REGISTERS. 
XREF .LABELS | crossreferences all labels. 
XREF NAMES crossereferences ail nanes. 
XREPF REGISTERS cross-references all registers. 
XREF EXCLUDED .SQURCE crosscreferences items within the source 
7 that are conditionally excluded (defauit 


on) « 


| NOTES AND RESTRICTIONS: 


ae Uniess otherwise specified (through the MERGE option)» 
| the onty source of input is the card reader. Once $ 
_ MERGE has been specified» and the first non-$S record has 


t . a 


peas aaron acento yin arate SSO TE Sa a " ” ee - : on ee ee ee oe Be et are ee ha? RS Pern oa 
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Deen encountereds it is not possible to again indicate 

"CAROS CNLY™. 
Ce If no dellar cards ara used tne cefault options are: 


AMPERSANDs fHECKs» COMPILE, EXTERNAL®? FRAMS,> LIST and 
SINGLE. Ali incur will be from the CaR0sS fiie. 


Ge Options are turned off cnly through the appearance af NOC 
followeac by the option word. Note that NO and the cption 
word are senérated by at Least one Clank. 


de Comments may appear on dollar carcs by ecreceding the 
comment with a % (percert sign). 


Re Dollar cards are not included as part of a *NEWSOURCE™ 
fite when $ NEW is specified. : 


AMPERSAND CARD SYNTAX: 


! OE Tr ee ) 
OC CO a TO TT ee 
, ‘shite hbbake’ dete beddtiac beens 
|==-0EFAULT-a-SET==-+-c-conditionsinclusionsidentifier=->1 
P-RESETo->1 
f--<8 dollar opt fonts sense se ween we ene nn nee wenn nnn ne>| 


Mae Troe ee er 1 a ee Meg * Bit ate (case dt tenses! aebet tide? ace rrr ee 


a wel dnd ww ealrdiaasianee tu. 


ae 
Pont 
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SANTA 3ARGARA 


CEF AULT 


PLANT Pa. Se €2lc 5298 CED 


Causes tne specified file ta be opened and 
compiled. Comcilation proceeds to the end of the 
Libréry file with no contribution from any standard 
primery or seconcary insut file. The last record 
in a Library file that is to be compiled must O6b6e 
FINIs this record cannot be omitted. At end of 
files, coapilaticn is resumec from the standard 
input files. The packeid» tultifiles.ids and 
file.id may be enclosed within cuctes. A library 
file is assumad to be a disk file. 


Specifies default settings for cone cr macre condi- 
tiongl itinetusion toggles. The default settincs for 
a oarticuler tcggle will take effect aniy if no 


previous $ or & card specified a setting for that 
taggle. 
EXAMPLES & DEFAULT SET TOG.A RESET TCG.3 


Any valid dollar statement may be usece 


NOTES ANG RESTRICTIONS: 


Ze ALL 8 


records are inctuded as part cf a "NEWSOURCE™ file 


when £ NEY is specified. 


De &$ records are listed onty when both $ DOLLAR and $ 
AMPERSANO are specified. 


Ce LIDRARY » DEFALLT and $ statements say not be intersixed 
on a single & card. | 


i arb 


mot hte orattnantl aelanae! ahaa At ati inlet ew gs eae @ ated AF teh Hae taal Madea dice. 
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STANDARD EXECUTION DECKS 


Following are examples cf sone execution decks that may 


ve used 
to compile MIL creocrams cn a 81702. | 


avs If the source code is en cards only» the follcwing cdecx 
may Ce usec: 


2 COMPILE object.naae MIL LIBRARY 
2? DATA CARDS 


CMIL Source Cards) 


2? END 


De If the source cede is on disks the fellowing ceck may de 
used: 


COMPILE object.enare MIL LIBRARY 


“PILE SOURCE NAME Source.names 
DATA CARCS 


MERGE 


te oh ond anf 


(Patch Cards If Any) 


oe 


? END 


Ce If it is desired to make 3 new source file on disk as the 


result of a compilations one cf the following decks may 
be used: 


COMPILE object.nase MIL LIBRARY 
FILE NEWSCURCE NAME Ne@we SOUrceenare> 
DATA CARDS 

NEW 


te ond 6.9 Of 


CMIL Source Cards) 


2 END 
de If the source file is aiready on disk then: 


2 COMPILE object .nase MIL LIBRARY 
2 FILE SOURCE NAME source.nane; 
2 FILE NEWSCURCE NAME newescurce .nare; 
2 DATA CARDS 
< $ MERGE NEW 


Patch Cards If Any) 


2 END 


; ae Bence a ae 7 “ ae = vas an ae . a ss = rs ser * ne” * s Var ‘tt Es : ¥ = oh 8 ek nme a oe ROE ee OE Ce ee Pe es as . bee tet wea - “ te wk at Sete cas 
; etre ae mor hike mace » live aes Fh ae cone ean oadbbee teksto den ae 8 kta vate dat wa ays tee A 08s EOC measers pia eee Ye aoe ee Lat Sn ahatnn oe cua See Sas ‘aa Sitar cca eee i rer neg, N ae a sa fa 
q ory : aes - “9 

ne 
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Each of the names odject.nate» scurcesenamer and néwescurce.nane 
may take one of the fcllowing fermats: 


tulti.efile.is 
multi.file.id/fils.ic 
p3ackeld/multi-efile.id/ 
cCacketd/multi.filecid/fitle.id. 


where 


tuiti.fiie.id = igentifier 
file.id = identifier 
pack. id = identifier 


EXAMPLES: 


COMPILE MINNI MIL LIGRARY 
FILE SOURCE NAME SCUSE/SOURCE; 
FILE NEWSOQURCE NAME FICKEY/MCUSE/SOURCE? 


Pr. are ays | 


or 


COMPILE MICKEY/MINAI/OQSJECT MIL SYNTAX 
FILE SCURCE NAME FICKEY/MCUSES; 
2 FILE NEWSOURCE NAME TRASH; 


#9 nS 


INTERNAL FILE NAMES 


Some of the compilers internal file names and their uses are 
Listed below. This information is previdec for use with 2? FILE 
statements. 


CARDS Input file containing control and source 
recorcs. vOefault cevice = Card Reader 


LINE Output file for the Listing. Default 
| 7 device = Printer or Backup 
PUNCH Output file for the object decks used 


| when $ D&ECK Fis specified. Defautt 
| device = Punch or G&ackuc 


SOURCE Secondary input file for source recerds 
when 3 MERGE is specified. Default 
device = Disks USE~INPUT.SLOCKING 


NEWSOURCE  Qutput file fcr new source records when 
$$ NEW is specified. Default device = 
Disks 4 records/bicck 


EUR rR pet ee Nas ERNE eS INSEE eee ED 
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LISSOURCE Input file for source records wher & 
LIBRARY is encountered. Default device 
= Disks», USEJINPUT.LCELSCKING | 
LINE SAVE A temporary work file containing a copy 
of the Listing. | | 
CODE_FILE A tecorary work file cantaining a copy 
of the object code. 
PARAM_FILE A temporary work file containing parame- 
ters affecting the object code and the 
Listing. 
MILXREF A temporary disk file containing infor- 


mation to Be processed during the cross- 
referencing phase. The file is preduced 
only if ane of the SXREF ceptions is 
specified. 


CODE 7 The actual generated code file. This 
COISK file ccntairs a maximum cf 30¢ 


i8Q0-byte records» and may contain aniy . 
one area. 


ERROR_LINE An auxiliary PRINTER or BACKUP file 
| replicating lines cn file LINE that have 
causeg syntax errors atlcng with the 
_@ctual error messages» if $SERROR.FILE 
has been specified. This allows the 
main listing to ge te printer backup 
with an immediate indication of any 
syntax errors. 


NOTES: 

ae The question wark (2?) or an invalid character an 3:0 
column cards the ampersand €&8)»5 and the deoliar Sign ($) 
must appear in column 1 of the card. 

De The word LIBRARY or SYNTAX must appear after the word MIL 


on the compite cards since the default compile and go is 
not yet applicable to a MIL progras. 


1. LIGSRARY means the object MIL file wiil be saved oan 
Gdisk at the completion of a compile with no syntax 
errors. 


Ze SYNTAX @eans the ebject file will not be saved on 
. adiske 


sss 4 Tel sy Ter ss Lae er ae cg ona, th ae Age gi een mee i ee ee te Sages S , igo tek pas eears - PL Sek ae oo hs 
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Ce . The @ FILE carc€s) must egeoear after the 2? COMPILE card 
Cut Cefcre the cata deck for the CARCS files if present. 
all of the elements in the file statements ust se seoa- 
rated Cy a space gnd each statement rust fe terminated 
with a semicolon. 


Qe if the “SOURCE™ or "NEWSOURCE™ file is to oe a maanetic 
tape file then the word TAPE shouic ancpear on the file 
card. Exaaptle: 

2 FILE SCURCE NAME ESCSOR TAPE; 
ar 
2 FILE SOURCE TAPES 

C If disk cartridge is used and there is rot enough room on 
the system certridge fer Sackuc files etce» then some of 
the compiier'’s temporery files may be label equated to a 
user pack using the file card. Exagrple: 

2 -FiLE LINESAVE NAKE MYPACK/LINESAVES3 

f Cards with as incoluan i are not transferred to the new 
scurce file when $ NEW is soecified. 

Ge The MIL command FINI gust ce the Last physical recerd in 


any source file. The word FINI must agpear in column 6 
or greater on this reccrd. 


ihe Se kee a tee ao eC eo oe ae a el ee a eee es re 
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ASPENZIX S33 HARCwARE GNSTRUCT ION ECR¥ATS AND TAsbes 

NOTES This Appendix will fellow the hardware Dit numbering 

convention?, pits are nuztdered right te left» 9% threugh 


c3-e AS noted eecrliars this is at variance with the soft- 
ware convention» where the mostsiaqnificant Claft-mest) 


Sit In any register was identifieac in the MIL syntax as 
bit € €zero)» the next gost significant as bit 1» etc. 


BI7CL HARDWARE TABLES 
Table Bris Register Addressing 


SELECT CColumn) NUMBER 


0 1 2 3 

C 1 TA FU x SUM i 

1 i 8 FT Y CMP X j 

2 t TC FLC T CMPY J 

3 i 7D FLO L XANY i 

4 } TE FLE A XEDY j 

S {t TF FLF M MSKX i 

6 { CA BICN BR MSKY ! 

GROUP 7 § 8 FLCN LR XORY i 
CRow) é 1 LA *T CPM FA DIFF ! 
NUMBER $ } LB RESERVED FS MAXS i 
10 ' LC RESERVED FL = MAXM i 

11 § LO *PERR TAS U ; 

12 ! LE XYCN CP *MBR i 

y 1 UF XYST «MSM DATA J 

14 i ce *INCN READ CMND i 

15 § CD RESERVED WRIT NULL i 


_# Available on 81720 systems only 


bboy Sete othe ry Abr Kee aedh Sy utah ge tig ec) Ogee a ered TLE ade 2 Rel ys he ; nai ee oe ; ‘nal Ss Als s. % 
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Table Be2s Condition Registers 
Seftware 3its 
0 2 2 3 
BICN i Lsuy H CYF j cyo { CYL j 
XYCN ft MSBX $ X=¥Y } X<¥ 1 X>Y t 
X¥ST § LSUX i INT | 1 Y NE@ O 1X NE® O i 
{ wee wewmeemnease | eeweewane sc ecoewe | ce woeesce ee 2 2 we ee ee a { 2 =p GP ae 8 42 a> = os 2b OF a 2 ] 
FLON ? FL=SFL i FLOSFL 1 FL<SLF ) FL NES 0 { 
j eee eewowawween |] «wesw ceescnaea i saa aae2anwaa goneae |} ™m we Ge <> 4 4 a> a we sow | 
*#*INCN | PORT DEVICE | PORT HIGH § PORT INTERRUPT 1 PORT LOCKOUT 1 
1 MISSING } PRIORITY ] i I 
j sw ces eer woe oe | eceeweuwsecwonwe | oe women ae wees ae | m2 Be ae we a aun on neem | 
cc § STATE 1 TIMER 1 I/C } CONSOLE | 
§ LIGHT } INTERRUPT 1 INTERRUPT | INTERRUPT } 
CD i MEMORY 4 MEMORY * { MEMORY * I MEMORY * | 
! READ DATA | WRITE/SWAP 1 REAO ADDR i WRITE/SWAP i 
} PARITY ERROR § ADOR GUT OF ft OUT CF BOUNDS 1! ADDR OUT i 
} INTERRUPT i BCUNDS CVER= 1 INTERRUPT i OF SOUNDS i 
j ! RIDE i i ENTERRUET I 
3 : 2 1 0. 
Hardware B8its 
# Available on 81720 systems only 
NOTES: 
ae BICNs FLCN» INCNs XY¥ST» and XYCN are addressable as 
source fegisters only. 
| b. The TOPM, HBR» and A registers are usec to getermine the 
mesory Ccontrot or sain) and iccation of the next 
gaicroinstruction.e 
Ce MSMA is controt memory and may be acdressed onty from the 
maintenance Console during tape mode. 
de CPU ts a destination register only. 
Ce NULL always contains a value of 4. Any register or 


Scratchpad word to which it is moved will be cleared to 
0. . 
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“tcroinstructicns 


wd 
oe 


Jaole a- 
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aac eee eanen ean en en naeanetwawweweweanewewtaen van wen anavwve Bean ananananneauneuae 


i OP 1 BIAS } TEST CPL NEQ O FLAG 1 
1 COCE } VARIANTS CV) 1 0 = NO TEST i 
i goooc coce cO11 $ 0...7 { 1 = TEST CPL RESULT 1 


15 4 3 1 0 


— 


This instruction sets CPU to the vatue 1 if the value of FUis 4 
or 8 and to GQ otherwises unless ¥ = 2. If V = 25 the value of 
the CPL is determined sy SFU in tieu of FU. SFU is the first 4 
ie me Se Scratchpad word SCE. COn the €1710»5 FU = 8 will set 


The value of CPL is also set toa the smatlest of the values 
denoted in the following table. 


VALUES 

FU 

24 or FL 

24 or SFL 

24 of FL or SFL 

CPL | 

24 AND CPL AND FL 

CPL 

CPL Cnot defined on the 81710) 


/ 


NOUN & a Mee 6 


If the test flag equals 1 and the final value of CPL is not Os» 
the next microinstruction is skipped. 
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BIND 
CAvailatte on £1720 systems only) 
} OP CODE I 


§ cOCcO COCO CcO00 0100 | 


12 0 


This instruction moves the 24-cit value from the L register to 
the MBR registers moves the least significant 4 bits from the T 
register to the TOPM registers and moves the most significant 20¢ 
bits from the T register to the A register» truncating the left 
most 6& bits of the source. 


B17 IESIT BRANCH FALSE 


} OP ! REGISTER 1 REGISTER f REGISTER 1 CISPLACEMENT 1! DISPLACEMENT 1 


1 CODE 1 GROUP ¢ ft SELECT #1 SIT # 1 SIGN 1 VALUE j 
j Cicd0c i ewes 1) i Vews l } 06465 } 0 -~ POSITIVE 1 Os eel > i 
I } | i I ! 1 - NEGATIVE 1 i 
iS 12 11 rej 7 6 5 4 3 0 


This instruction tests the designated bit within the specified 
register and branches (relative to the next instruction) by the 
amount and direction of the signed displacewent value if the bit 
ine is GO. If the bit tis i» a displacement value of 0 is assumeds and 
| control passes to the next incline Meinstruction. A displacement 
value indicates the nurber of i6-bit words from the next in-line 
instruction. A mMmegative sign indicates tower addresses in 
control memory Cbhackword displacement). The maxinue disclacenent 
1s 15 microinstructions. 


NOTES Register Bit # is read from right te lefts» 0-3 according 
to the hardware bit nuabering convention. 


Mean EES NPN Wr rmeee eee eater SBE a Ter ete ere ee NAR secre ed one EE er eye eT TD ey red ee ne en ee te ay gos eee eee ee ane na gerae cg rmrtnage owe ekg fe 


vie Alte Mo FR tind dl 
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Bit Jiszi 228NfH TRLe 
1 GP | REGISTER 1 REGISTER | FECISTER 1 DISPLACEMENT 1 DISPLACEMENT } 
CODE A GACUe oe “b-seLeCY #4 oa) @ 1 SIGN ! VALUE 
b CiCL § SeeedS 1 Jewel | Qeew3 PO PUSTTIVE 1 Gsee15 ! 
I 1 1 = NEGATIVE 1 i 


i535 12 11 f ) 5 4 3 0 


This instructicn tests the desiqnated Dit within the srecified 
register and oOranches Crelative to the next instruction) ody the 
amount and direction of the signed cdispiaceszent yatue if the bit 
is le If the bit ts O» a displhacement value cf OQ is assumed» and 
control casses to the next tn-lLina Meinstructioan. A displacement 
value inaicates the nuater of 16*bit words from the next in-line 
instruction. A negative sign indicates tlewer addresses in 
controi memory Chackworc displacement). The taximun displacenent 
is 15 microinstructions. 


NOTE: Register 6it # is reac right to left» 0-3 according to 
the hardware bit numbering conventicne 


BRANCH 


i oP i DISPLACEMENT SIGN {€ GISPLACEMENT VALUE ! 


1 CODE 1 0 = POSITIVE ' ' 
1110 ! 1 = NEGATIVE 1 0.224095 ' 
15 13 12 11 0 


This instruction fetches the next microinstruction fros the 
location obtained by adding the signed displacement value given 
in the instruction to the address of the next in-line microin- 


| struction. 


A displacement value indicates the nusber of 16-bit words. 


ON bey EE its, Ail aren eae tages ges, yh ee cae e 2 . = ph eine Be eee Ne oe tae — . me “. a 17 tee “beng ee oy wee < n ee ae ae a ise ss Aey 
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1 OP i OISPLACEMENT SIGN 12! DISPLACEMENT VALUE 1 


1 COUE 1 Cf = POSITIVE l i 
bili 2 £1 = NEGATIVE 1 0.224995 i 
tS 13 iz li 0 


This instruction pushes the address cf the next in-line nicroin= 
struction (already contzined in A register) inte the A stack and 
then fetches the next microinstruction frem the lLecation obtained 
By adding the signed displacement value given in the instructicn 
to tne adcress of the next in-line microinstruction. 


A displacement value incicstes the number of 15-bit words. 


NOTE Ss 

ae EXIT» the opposite of CALL» is accczplishec by employing 
the SCYVE register instruction with TAS as the seurce 
register and A as the sink register. 

De when the A acdress is stored ir the A stack» it is 


muitiolied by 16 and steered as a bit adcress. 


rc ea ere: eee oe ec 


1 hae cect Oa OC Sie cid aha ct mo 
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CASSETTE CONIRGL 

1 OP | CASSETTE MANIPULATE 1 RESERVED 1 

| lL. COOE 1 VARIANTS CV) $ FLAG SIT ! 

| 15 4 3 : 0 

| This instruction performs the indicated operation on the tare 
7 cassette. 

| 

¥ = G Start Tape 

1 Stcp Tape 

¢ Stop Tape if X NEG ¥ 

3 Reserved 

4 Reserved 

5 Reserved 

&6& Reserved 

f eserved 


Alt Stop Tape variants cause the tape to halt in the next avail=- 
able gap. 


CLEAR REGISTERS 
CAvailatie on 81720 systems cnty) 


i op 1 REGISTER FLAGS 1 
1 CODE 1 8-BITS i 
bcocd OC1Z TL TYXFFFCI 
i 1 ALUP I 


15 & 7 0 


This instruction clears the specified peg eareres to 0 if the 
respective flag bit is 1. 


ree ey o ecitccn - Mii Nadine © Sion “Sites” “hath oO Mcaatt Kita dh le Cccp tal that halle Nant * inane stad tat Send “tel tied hash ER ae 
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1 0P § COUNT 1 LITERAL ! 
1} CODE Y VARIANTS Cv) 3 ] 
1 coOCC 0110 1 0...2.7 1 Deee51 I 


15 a7 5 4 G 


This instruction incresgents Ccecrements) binarily the designated 
register(€s) by the value of the Literal containea in the instruc- 


tion or by the vatue of CPL if the value of the Literal is 0. 


Neither overflow nor underflew of FA is detected. The value of 


FA may go through its méximum value or its keini#um value and wrap 
around. 


Overfiow of FL 3s not cetected. The value of FL may go through 
its gaximum value and wrap arcund. Underflow of FL is detected 


and wilt not wrap around. The value 0 is Left in FL. 


Literal vyalues Cor CFL values if LIT=0} of 25 through 31 are 
truncated to the value 24. 


Count variants are as foilows: 


¥ = €CC No Count 

001 Count FA Up 

G10 Count FL Up 

011 Count FA Uc and FL Cown 
100 Count FA Cown and FL Up 
iC1 Count FA Down 

11G Count FL Dewn 

111 Count FA Oewn and FL Down 


eee ea see ed eae aerate nm RMU erry aera een na ene ANT ETS AN Senter ee ARAN eon ETAL NGS OT SHON ANN ERE Ey NN bMS Se HA SE 
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JQISPATCH 


aap 0h a a <P an 


acum eae eweee eoeseaaacwaeeeweqaqe waive euwe@es Qe awae@eegzvseeaenmea eae2an SBE aeeseweteeaesseaeeees eae =e ee 2 @ eS aw = we om 


i OP OISPATCH | SNIP VARIANT } 
1 CODE VARTANTS j CAcclies only toa j 
1 aoce 90C0 0001 OCO=LECK OUT i lockout variant) i 

QOL“WRITE 1 G=SKIP IF ALREADY LOCKEC | 
O10-READ 1 i-SKIP IF NOY ALREADY LGCKED I 
QL1i*FEAD & CLEAR |] i 
TOOeWRITE HIGH | { 
I91-PORT ABSENT | 


SB Bw sie ewe 2 eSBs 8288S TO SEBEBE HEE CEB BSE fF Ae NOA OWE BOeOeVe Tees eweeew tT anne wea es ewe 8 ee SO es we we ee 


1s 4 3 7 ae 9 


> wet ah eat get 
onbme a ae est am eee Mee 


Tnis instruction sands/receives interrupt arc irterruct inforza- 
tion to/from other pcortse 


Since the interrupt system is shared dy all forts» the processor 
should gain control of the interruct system by successfully 
completing a LOCKOUT prior to a CISPATCH WRITE. 


LOCKOUT sets the lockout bit in the CISPATCK register and allcws» 
via the skid variants skipping or not skipering the next tS-bit 
IMstruction based upon the success or faiture Calready set) of 
the LOCKCUT. : ; 


WRITE CHigh or Low) DISPATCH sets the Lockout and Interrupt flip 
flops in the port interchange. It also stores the contents of 
the L register into memory tocation 0 to 23 and the contents af 
the Leastesignificant seven bits of the T register (designating 
the destination port #4 and channet #) tnto the anopropriate port 
interchange register. In additions it sets (Write High) or 
resets (Write Low) the High Interrupt flier flop in the oport 
interchange. 


READ DISPATCH stcres the contents of memory Lacations 0 through 
23 into the L register and the contents cf the Port Channet 
register into the Least significant 7 bits cf the T register. 
The other 17 bits of T are unaffected. 


READ AND CLEAR DISPATCH in addition tc performing the READ 
DISPATCH operation clears the Lockout flip flop» the two inter- 
rupt flip flops and the Port Device Absent flip flop in the pert 
interchange. It does not clear any memory locations. 


PORT ABSENT is executed by the processor when necessary to return 
a Port Device Absent level signal to another port pecan vag the 
absence of SOS: sel idles evennere a 3 


a Z 7 ‘ . : . 2 a 7 pm Tipe ee ome Secon . 
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visoatch oderations in the case of Processcr=2 ard Proressor 
Adeotere!l Cdjirect connect to marecry) area LlLisitec to tha fsttow- 


ings 

ae: LUCKCUT # SKIPS IF eNOT#A4L REACT Y@LOCKESS atways skics. 

Os aRITE LOW eglways sets Port Device Atsent Level true Ctrue 
indicates absence). 

Ca READ ANC CLEARS always sets the Pert Device Absent tlevel 
faise (false ingicates present). 

No changes occur in the T and L registers. In the INCN register 

only the Port Device Adsent bit can change. The Lockcute the 


Interrupts» and High Pricrity bits will always be faise.e. No other 
dispatch operaticns are defined. 


EXTRACT EROM RESISTER I 

i oP { ROTATE f CESTINATICN 2 EXTRACT ! 
i CCSE | BIT COUNT |! REGISTER 1 8iIT COUNT } 
| 1931 j Cee ech t 00 = xX j Gee 24 I 
i { igo1l- ¥ i | 
! i £10 =f i { 
i | ee ae t j 


13 d2 141 7 6 Ss 4 C 


This instruction rotates the T register cantents left by the 
ROTATE count» extracts the bits specified and acves the result to 
the sink register. If the extract bit count is less than 24» the 
data is right-justified witn the Left (ost-significant) zero 
bits suprlied. 


The contents of the T register are unchangec untess it is also 

the sink register. 

A rotate value of 24 is equal to 9 and is ecuivatent to a NO 
OPERATION. 7 . 


NOTE: The microproegraaming assembler uses the left=-most bit to 
be extracted and calculates the rotate bit csount tec be 
used By the harcware circuits. The assembler addresses 
the bits within the T register teft to right as 0 through 
235 hardware addresses the bits right tc left as 90 
through 256 


eta f or We Oo IE Pee Zi Sy i <. fade ee st sae a GP? Bik int Atiad: 


a: : . . fast! A Liege oe chic ; BS Os anna hated nie ee a . eee ee as 
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EQURSBIT MANTPULATE 


—2 24D ww a a = SU BeBe e een eT On BT OB OOD ABAD HBEe EEO BOB OBA SE BOOED 


1 cP 1 REGISTER $Y REGISTER } MANIPULATE i LITERAL ! 


1 COVE | GRCUP ¢ J SELECT #¢ 1 VARIANTS (Vv) 1 i 
10011 1 C..2i5 1 Cosel f 0...7 1 Oe0ee15 | 
15. 22 44 g q 6 4 3 0 


This instruction performs the cperation specified by the variants 
on the designated register. 


¥ = 0 The register jis set to the value cf the literat. 


1 The register is set to the togical AND of the register 
and Literal. 


¢ The register is set te the logical OR of the register 
and Literal. 7 


3 The register is set to the Logical EXCLUSIVE-OR of the 

| register and literal. 

| 4 The register is set to the Dinary sum (modulo 16) of 
the register and titerai. 

| " s The regtster is set to the binary sum (modulo 16) of 

bh aks the register and Literals the next microinstruction is 

| skipped if @ carry is produced. 

€ The register is set to the binary cifference Cmodulo 16) 
of the register and the literal. 

| 7 ¢? The register is set to the binary difference (modulo 16) 

| of the register and literats the next sicroinstruction 

7s Skipped if 4s borrcw is produced. 


EXCEPTICNS: 


SICN» FLCN» XYCN» XYST» INCN (81720) and CPU (81710) when speci- 
| fied as operand registers are not changed as a result of this 
oo operation. Howevers, the carry or borrow outputs are produced and 
| @ skip can result. — 


5 ee «ae tS aL chai a acelin adler ca DERE RES spol ini Sie 
B=-13 
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BALI 


ewan nc anenneneweaann nada n en ea « 
bo ee Oe i 
1 cocc ¢03c coca sta | 
=~ eens neaeespaeaaaceeseaw ee aa @& 


15 0 


This instructicn stops the execution of the micrcinstructicns. 
: In RUN mode the next micro to be executed is fetched and stored 
| in the MM register,» and the A register coints te the next 


following micro. Irn TAPE node the next micro is not fetches ang 
stored in the M re3zisters but the HALT ricra is left in the 


register. 


The register indicated cy the register seiect switch will 5a 
disnolayed. 


re 
Ica 
ix» 
tea 
rn 
int) 
(mu 
c 
ine 
Ic3 
ica 
Ic 


ELEPAQ weRo 


CAvailable on 81720 systems only) 


1 OP I SCRATCHPAD J 
1 COCe P WORD ADORESS | 
£ Goce ag0C0 C101 1 0...15 1 
15 4 3 0 


This instruction moves the contents of the A and 38 portions of 
the designated scratchpad word to the FA anc FB registers rescec- 
tively. 


eT rea a al a Spat aa ce 
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MONTTCR 
CAvailabie on 2i72u systems onty) 
1 OP CODE l VARIANTS ] 
! GOCC 1091 1 Fr So Se 4e Se Ze GF ] 
= & 7 C 


This instruction skips to the next sequentiat instruction. 


During the time this microronerator is executing the operator and 
the Last two bits (CO and 1) gre cecaded» ANDed with the system 
clock and are present in the cCackplane as fallows: 


MCNITOR ©.  @ True for the OP Code 

MONITOR OCRO True if last two bits are 00 
MONITOR Q1iR0 True if Last two Dits are OQ} 
MONITOR OZ2RG True if iast tro bits are i0 
MCNITGR C3RC True if last two bits are il 


At the backplane» the monitors are onewrhalf clock frem leading 
edge to trailing edge. 


MOVE 82817 LITERAL 


MBEeaeee7eenen & SF OWSOSMASBAB OSE BSA @&2wet eo ee Be eae @ @ 


1 OP 4 DESTINATICN i LITERAL 1 


1 COCE § REGISTER j i 
1 1€C0 3 GROUP 3 §9..2255 | 
i § Ge0eel5 { i 
iS 1211 87 0 


This instruction moves the 88-bit literal given in the instruction 
to the sink register. If the move ts Between registers of 
unequal lengths» the data is Pightejustifiec with left (Cmast- 
Signgficant) zero bits supplied. 


EXCEPTLIONSs 
ae READ and WRIT are excluded as sinks. 


be YVhen M i385 used as a4 ,.sink register» the operation is ws 
changed to a bit-OR which modifies the next wmicroinstruc- s 
tione It dees not acdify the instruction as stored in | 
memory oS = a | 


ee 


te aie 
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MOVE 24-B81T LITERAL 


—_—as— wen eta wee Bema eenennananananvcanaauaa 


i GP 1 GeSTINATION | 24-317 LITERAL 3 


1 CODE | REGISTER l i 
$1001 ! GROUP ¥ 1 Co. MAX J 
13 12 «11 & 7 0 


This instruction noves the 24-bit titeral given in the double= 
length aicroinstructicn to the sink register. If the nove is 


between registers of unequal dengths» the literal is truncated 
from the Left. 


EXCEPTICANS: 
ae READ» WRIT» ® and CP (81710) are excludec as sinks. 
ome The MSMA register Cavailable only on the 817290) may be a 


Sink only in the TAPE mode. 


NO OPERATION 


i ap | 
3 COCE | 
2 GOCO CCOO0 Coco acco 3 


1S | ) 


This instruction initiates a skip to the next secuential instruc- 
tione 


SBIR eh RAF EAd Stee a 


, aS ‘ ee a a be wen ey cal ae . weet heotucens an = 42,4 7 a ie es eee ies oud es mies eee me Perales Ee Dh. aa ee Lahde leech QR ake Aa octet ae es ae ak > lean datiaeg oe thang ee ate ee 
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! OP i 
j COCE i 


1 cccc coco co00 OC11 I 


SO EOS OO OSB Oe Owe ee eewee e@2sL @ @ & 


is Q 


This instruction shifts the X register left while ccunting FL 
down until FL = © or until tha bit in X referenced Dy CPL = 1. 


Zeras are shifteaq into the rigntsmost end cf X. 


CPL = 1 references the right-7ost 
ences the iefteaost bit of X. Tf 


continue untii FL = OQ. 


5 of X while CFL = 24 refere 
er = 


it 
PL Cs the oaperation wiilt 


QVERLAY CONTROL MEMORY 


CAvailatle on £1720 systems enty) 


i OP i 
! COCE i 
i G@co CG00 GOGO OC10 J 


15 0 


This Instruction overlays centrol memory (M-Memcry) from asain 
memory. 


The starting sain seaory address is in the FA register; the 
length of the data to be averlaid» in bits» is in the FL 


| register. The starting control memory address is in the L 
| register. 3 | 


| ee Execution of the instruction preceeds as fatlows: 


| ae The contents af the <A register are moved to the TAS 

register. 

: b. The contents of the L register are moved to the A 

_ register. | 

; : | 
co The first 16 bits of data are read fron main semory and 


stored in the control semsory via register Le. Register FL 


4 SEU TLE OT ORT RG DRE Ree 
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1s decremented by 16 bitss FA is incremented by 15 bits3 
and A ¥s incremented by 1 word. 


de step 3 is repeated until FL = 0 or A> MAXM, at which 
point the process terminates with a moye of TAS to A. 


Le The operation then continues with the next microinstruc- 
tion. 


READZWRITE MEMORY 


ne er eT ee ee cae ee . : - 2 x ae a as = : 
Paes an eee e not . . Rie n bd ia? ot Be iis oy . wt mM ty ote, ne Bis bat . bs “6 ae Le ee i tae Saad ie 
6 tee ree ited pte chert: MBA EUR nee stu si a ect esate v bedaetenahtnn en de hh aetna lady we a te lee nei meses lacie alia Leash baho Sit SiatiieDis Rei cin RD  awre nadia com ns ake bas ull eae teat cad ad alate Caw ed eB a i 


icp } DIRECTICN 1 COUNT } REGISTER # i FIELD 1 MEMORY! 
YCODE 21 0 TO REGISTER } VARIANTS # 00 = X { DIRECTION ' f FIELD ! 
10111 1 1 TO MEMORY 1 Desa? i 01 = Y 1 0 = POSITIVE 1! LENGTH! 
j j i 110 =f i 1 = NEGATIVE 1} 0...261 
j i i $11 =tk j I i 
i150 «612 11° 10 87 6 5 h 0 


This instruction moves the contents of the register (memory) to 


the memcry (register). If the value of the memory fieid Length 
1s tess than 24» the data from memory is right"justified with 
left (Cmost-significant) zero bits supplied while the data from 
the register 1s truncated fror the left. i 


The contents of the source is unchanged. 


Register FA contains the bit address of the mencry field while 
the memory field direction sign and memory field Length are given 
in the instruction. 


If the value of the memory field Length as given in the instruc} 
tion is C» the walue in CPL is used. 


Memory field length vatues Cor CPL values if MFL = 0) of 25 and 


26 are truncated to the value of 24. When used on a WRITE oper@- 


ations the value 25 and 26 cause odd and even parity respectively 
to be written into memory regardless of the parity of the read 
datae 


For a description of the count variants» see COUNT FA/FL. 


Shand cet ada Si tein amma ily “dente 
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REAQZWRITE 35M 


(Available on 21720 systems only) 


1 0P i WARIANTS 1 R/W VARIANT 3 
i COOE 4G/8 § H/F § S/N 10 7TSD X | 
§ agco cccg ¢111 I I i fi 1 FROM x t 


is | & ce 2 I 0 


This instruction (1) acves the contents cf the X register to the 
M-Megory word specifiedq Cy the address contained in the L 
register if the R/W variant bit = 13 data is right justified 
With left Cmost significant) bits supptited or (€2) wsoves the 
contents of the M-Menory word specified By the address contained 


in the L register to the X register if the R/H variant bit = Os 
data is right justified with left Cwuost significant) zera bits 
supplied. 


The Lower 4 bits and the upper §& bits of the address in L are 
ignored. | 


READ/WRITE MSM causes the A _ register toc be moved to the TAS 
register and the L register to be moved toa the A register before 
the instruction is executed. The TAS is restored to A after the 
READ/WRITE MSM operation is coapleted. 


The $ variant is used to enabie the set/reset of the G/B and H/F . 
flip flops. If $ = ls the G/8 and H/F flip flops are set/reset 

by the G/B and H/F variants. If S = OQ» no change is made in the 
G/8 and H/F flip flops. 


If the G/B flip flop #s true» aii REAC/WRITE MSM operations wiil 
force bad parity itn the addressed word. If the G/8 flir flap its 
false> aii READ/WRITE MSM operations will force good parity in 
the addressed word. 


If the H/F flip flop is trues the processor uoon reading an 
M-Megory word containing parity error will flag the error condi- 
tion by setting a CO bit true. It wtilk not hait. If the H/F 
fiip fiop is faises the processor upon detection of a parity 
error in reading an M-Memory word witi flag the error condition 
by setting PERR bit 1 true and then halite Reading an M-Megory 
word occurs when fetching a M-op fros M-Mescry or when moving an 


es 
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N-Menory word to any destination. 

The H/F and G/8 flip flops are cleared to zere (fatse) with the 
CLEAR signal. ff S = i» the G/E and H/F flic floos are set/reset 


prior to the execution cf the REAC/WRITE MSM portion of the oper- 
atione | 


REGISTER HOVE 


1 OP 1 SOURCE 1 SQURCE 1 CESTINATION. § DESTINATION } 


1 CODE 1 REGISTER 1 REGISTER 1 REGISTER 1 REGISTER 
1 00C1 ! GROUP’ # ! SELECT # | GROUP ¢# 1 SELECT ¢ 
i 1 CeeelS 1 Qeee3 1 0cc03 1 0.2015 

15 12 11 i 4 3 0 


This instruction moves the contents of the source register to the 
sink resister. If the move is between recisters cf unequal 
iengths» the data is right-justified with tefr Cmrost-si gni ficant) 
zero bits supplied or the data is truncated froa the left, 
whichever is appropriate. 


The contents cf the source register are unchanged unless it is 
also the sink register. 


EXCEPTICNS: 

ae WRIT, CMND Cand CPU, REAC on £1710) are exctuded as 
scurce registers. | 

De When the M register is used as a sink in RUN or STOP 
Bode» the aperation is changed tc an bit-OR which acdi- 
fies the next sicroinstruction. It does not modify the 


instruction stored as stored in meacry. In TAPE modes no 
bitrdR takes place. - 


Ce BICNs FLCN» XYCN» XYST» .INCNs READ» WRIT» SUM» CNPX,> 


CMPY> XANYs XEQY¥s XEOR» MSKX» DIFFs MAX» MAXM» and U are 
excluded as sink registers. : | 


de Uo is exciuded as 2 source register in the STEP mode. 


e. When DATA Cand SUM» DIFF on 81710) is designated as a 
sources CMND» and DATA are excluded as sinks. 


fo On the 81710 when A» Me CPs» or OATA is designated as a 
sources all 4-bit registers are prohibited as sinks. 
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Ge On the 317205 when U or CATA is designated as a source 


~« and when the next Ticro %s to be obtained from sain 
memory», M 1s excluded &@s a sink. 


{ OP 1 REGISTER #§ REGISTER # CIRECTION { SCRATCHPAD 1 SCRATCHP AD i 


1 CODE i GROUP # %f SELECT # ! O-TO 1 WORD { WORD 
$0010 3 0...15 1 G...3 i SCRATCHPAC ! O-LEFT wORD 1 AOCDRESS 
j i J f SCRATCHPAD | WORD i 


H 
i 
I 


15 12 it 8 f 6 5 4 3 


This instruction moves the contents of the register (scratchpad) 
to the scratchpad (register). If the move is between fields cf 
unequai Llengthss the data is right-justifiec with left Cmest- 
Significant) zero bits supplkieao or the data is truncated from the 
lefts whichever is apprepriate. 


The contents of the source register are unchanged. 
EXCEPTIONSs 


ae when the M register is used as a Sirk» the operation is 
changed to a2 bie-OR which modifies the next microinstruc- 
tion. It dees not modify the instruction as stored in 
menory. 


b. BICNs FLCN» XYCN» YXYST» INCN> READ» WRIT» SUM,» CMPX> 
CMPY» XANY» XORY» XEOYs MSKX» MSKY» DIFF» MAXSe MAXM and 
U are excluded 2s sink registers. 


Ce § WRIT» CHND Cand CPU» READ on £1710) are excluded as 
source registers. 

de U is excluded as 4 source in STEP acde. 

Ca On the 81710 M as a source results in a transfer of 24 


Zerese 
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SERATCHPAD RELATE EA 


1 OP i RESERVED #! SIGN OF } LEFT HALF ADDRESS l 
1 CODE j {0 = POSITIVE § OF A SCRATCHPAD WORD 1 
§ 00C0 1000 3} 000 1 1 = NEGATIVE 1! OeeelS i 
15 & 7 3 4 3 | 0 


This instruction replaces the contents of the FA register by the 
binary sum of FA and the left half the specifiec Scratchpad word. 


Neither overflow nor underflow of FA is detected. The value of 
FA may go through its waéximum value or its rinisum value and wrap 
arounde 


aEI CYE 

i oP _ 9 SET i 
1 CODE I VARIANTS Cv) 3 
1 C000 COCO 0110 1 1s2r4e8 i 


15 4 3 GQ 


This instruction sets the carry flip-flop as specified by the 
variantse 


YV=1 Set CYF ta 0 
2 Ser CYF toa il | 
& Set CYF to CYL (carry total froa suns) _ 
8@ Set CYF to CYO Ccarry borrow fros difference) 
NOTES: 
ae CYL 1s. generated under the controal of the Length itn CPL. 
be CYF is an input to the arithmetic lLegic alang with the X 


and Y registers. CYF is the leftesast bit of the CP 
portion of the C register. 
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1 OP L DESTINATICN &t CESTINATICON § SHIFT/ROTATE 1 SHIFT/ROTATE 
1 CO0r t REGISTER i aeceGisTfea LO S SHOP. , 1 SIT COUNT 

§ 1010 ! GRCEUP 3 1 SELECT 2 J 1 - ROTATE $ 0.222% 

j i Cee elS j Geeed ] . i 

15 «12 11 § 7 6 5 4 0 


This instruction shifts @rotates) register T left by the number 
of bits seecified and then noves the 24-bit resutt to the sink 
register. Tf the move is between registers of unequal lengths» 
the data is rightejustifieds with data truncatec from the left. 


The contents of the T register are unchangec unless it is also 
the sink register. 


Zero fill on the right and truncation cn the left occurs with the 
shift operation. ROTATE 1s an end-around shift with no trunca= 
tion or fill. 


If the value of the SHIFT/ROTATE COUNT as given in the itnstruc- 
tion is Gs the value given in CPL is used. 


EXCEPTICNS: 


an hhen the M register is used as a sink registers the oper~- 
ation is changed to a bdbiteOR which modifies the next 


microinstruction. It does not modify the instruction as 
stored in mseaory. 


be BICNs FLCNe XYCNse XYSTs» j&INCNse READs WRIT» SUM» CMPX> 
CMPY» XANYs XEQYs xXCRYs ODIFFs. MAXS» MAXM and U- are 


excluded as sink registers. 
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SHIFT/RUTATS REGISTERS XY LEET/EIGHT 

1 OP 1 SHIFT/ROTATE | SHIFT/ROTATE 1 SHIFT/ROTATE | 
| CODE i VARIANT J OLRECTICN 1 git 4 

§ COCO 0101 1 0 - SHIFT 1 VARIANT 1 COUNT 

J $i - ROTATE 4 0 - LEFT 1 0.2248 ! 

1 1 | i 1 - RIGHT ! i 
15 a 7 6 5 ) 


This instructicn shifts Crotates) register X and Y left (right) 
by the nusber of bits specifiec. The register X is the Left-most 
Cmost-significant) half of the concatenated 48-bit XY register. 
Only a count of one aay be specified on the 81710 for the corcate- 
enated XY register. 


Zero fill on the right and truncation on the Left occurs with the 


left shift. Zero fill on the left anc truncation cn the right 
cccurs with the right shift. 


SHIFI/ROTATE REGISTER X“4Y LEET/ RIGHT 


i OP } SHIFT/ROTATE § SHIFT/ROTATE 1 X/Y 1 SHIFT/ROTATE J 
1 COOE § VARIANT § DIRECTION } VARIANT i Sit I 
§ cocc 6100 § O = SHIFT $0 - LEFT $0-* X REG ' COUNT | 
! $1 2° ROTATE f 1 * RIGHT !i1-"- Y REG § 0...24 i 
15 8 Z 6 5 4 C 


This instruction shifts (rotates) register X or Y left or right 
by the nuaber of bits specified. 


Zero fili on the right and truncation on the left occurs with the 
deft shift. Zero fill on the left and truncation on the right 
occurs with the right shift. 4 


eo See ee ee eee ee, os =. ee 
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SKIP WHEN 


j OP 1 REGISTER | REGISTER 1 SKIP TEST 1 Mask i 
i COCE 1 ROW # § COLUMN # 1 VARIANTS CV) 1 0...15 } 
30110 § 02..15 I O.cel 1 Q.ee? i ! 
1S 12 11 8 7 6 4 3 9) 


This instruction tests anty the bits in the register that are 
referenced by the 1 bits in the mask and ignores alt cthers. it 


then perforas the actions soecified belcow. Excerpticn: If Vv = 2 
or V = G» it compares ait bits for an equal conciticn. 


V = 0 &If any of the referenced Dits are 1"ss the next 
M-instruction is skipped. 


1 If all of the referencec Dits are 1'S,p ‘the next 
M-instruction 7s skipped. 


2 If the register jis equat to the rwask»s skip the 
next Meinstruction. 


aj 


This ts the same as V = i» but the referenced bits 
are also cleared to 0 without affecting the non-ref- 
erenced bits. 


 & &If any of the refererced bits are 1*%s» the next 
M-instruction is not skipped. 


5S IAIf att the referenced bits are 1'*s» the next 
Me-instruction is not skipped. 


6 if the register is equal to the gask» the next 
M-3nstruction is not skipped. 


Y This is the same as ¥ = 5» but the referenced bits 
are also cleared to 0 without affecting the non-ref- 
erenced bits. | 


ae ee ee Ce eee 
se nee naib aE aaa SAE Cer ae, wees ee 
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NOTES AND RESTRICTIONS: 


ae Tf the mask equals C000 the ANY result is fatse. The 
skip 1s mace for V = 9 and is not mace fer V = 4. If the 


mask equals 0900» the ALL result is true. The skip is 
made for V=5 anc V=7 ane is not made fer V=1 and V=3.- 


oe BICNs FLONs XYCN\» XYSTs» and cannot be cleared with V=3 or 
Vz7. Howevers they can be tested. 


SIQRE £ INTO DOUBLEPAD WORD 
CAvailabie on 81720 systems only) 


{ OP § SCRATCHPAD i 
i CODE ! WORD ADDRESS 1 
i cceco coco Cid0 1 0...15 i 


iS 4 3 Q 


This instruction moves the contents of the FA and F8 registers to 
the designated scratchpad word. FA is transfered to the A half 


of the scratchpad words and FB (which contains Fls FT» and FU} is 
transferred to the & scratchpad werd. 


The contents of FA and FE& remain uncharged. 


aHAP F Wit DOUELEPAD WORD 


4°9P t DESTINATICN 1 SOURCE ! 
: i coce § 48-B81T 1 48-81T 1 
i b COCO 0111 f SCRATCHPAD & SCRATCHPAD 1 
| 4 1 WORD i WORD i 

i f 0.0215 t OeeelS | 


15 87 4 3 0 


This instruction moves the contents of the FA and F8 registers to 
@ hardware holding register. It aisco moves the contents cf the 
Left and right word of the source scratchpad word te the FA and 
FB register respectively» and soves the contents cof the hardware 
holding register to the destinaticn scratchpad word. 


FR SER BREE eek at RS RR SR os CEG i en En he nS a cae a AS Rie rr SS FS at Ei Sl nr Ba et Ft ta 
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SHARP MEMCRY 


CAvailatle on £1720 systems enly) 


1 OP } REGISTER # 72 FIELE f MEMORY 1 
i CODE $00 = Xx 1 DIRECTICN 1 FIELD |} 
# coco 0010 | 01 = Y {1 0 - POSITIVE 7 LENGTH } 
I 110 =T E1 - NEGATIVE 1 0...24 1 
I i © ae i { 

is a7 6 3 4 0 


This instruction swaps cata frow main wemery with the data in the 
specified register. If the value cof the menory field is less 
than 24s the data from memory is right-justifiec with Left Cmest- 
Significant) zero bits supplied. The data from the register is 
truncated from the Left before entering mercry. 


Register FA contains the adsolute binary address of the main 
memory fieid while the field direction sign and fieitd is given in 
the instruction. 


If the value of the memcry field tength as given in the instruc~ 
tion is OQ» the value given in CFL is used. 


Ree ae 
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The time required te execute 2 set of MIL instructions is depen- 
agent on a nuaber of factors. Tne three ost itmcortant factors 
are: the numder of clock cycles requirea tc execute 3a particuiar 
microinstructions the number of clock cycles required to ®xecute 
various combinations cf Rmicroinstructionss, anc the type of 
processor usede 


The time required ta execute a particular microinstruction may 
also depend on the registers used. For exameles a register trove 
on an M-2 processor may normally take one clack cycle. Tf OATA 
is used 4s a source then the irstructicn takes two clockse Tf vu 
1S a sources» then the instruction takes three clocks. If MS#;, 
TOPM » cor A is the cestinaticn then the instruction takes one 
additional clock. If CATA or C¥MND is the cestination> then the 
instruction takes two additional ciccks. If the instruction is 


fetched from S“memory then five additicnal ctcceks are needed. 


The time required tao execute ccmbinations of aicroinstructions 
may be more or less than the time reauired te execute each 
Micrcinstruction. Certain processors have beer designed to run 
some instructions in 2 concurrent mode. For mere cetails on how 


these instructions overlap please see the product socecificatien 
for the processor in question. 


The following is a List of hardware micrcinstructions with the 
numacer of clock cycles requirec for each instructicn where the 
instruction is contained in M-memory-. In generals» five clock 
cycles are added for instructions fetched from S-memory. For 
more detail ptease see the product srecification for the 
processcr tn question. 
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Table 8-62 HARDWARE M<INSTRUCTION TIMES 
FOR 81710 and 81720 (M=-2) PROCESSORS 


M@INSTRUCTION I 
BIAS i 
BIND i 
BIT TEST BRANCH FALSE i 
BIT TEST S3RANCH TRUE 1 
BRANCH j 
CALL ; i 
CASSETTE CONTROL i 
Cle aR REGISTERS I 
COUNT FA/FL I 
DISPATCH LOCKOUT i 
QISPATCH PORT ABSENT j 
DISPATCH READ j 
OISPATCH READ AND CLEAR | 
DISPATCH WRITE ] 
EXTRACT FROF T ! 
FOUR-“8IT MANIPULATE i 
HALT } 
LOAD F FROM DOUSLEPAD WORD { 
MONT TOR i 
MOVE 8-BIT LITERAL J 
MOVE 24°81T LITERAL ! 
NQ CPERATICN i 
NORMALIZE i 

i 
i 
§ 
i 
J 
i 
j 
1 
i 
i 
I 
! 
i 
i 


OVERLAY M~MEMORY 

(Direct Connect) 

OVERLAY BM-MEMORY 

{Pert Connect) 

READ (CBirect Connect) 

READ (Port Connect) 
REAO/WRITE MEMORY 

READ/WRITE MSM 

REGISTER MOVE 

SCRATCHPAD MOVE | 
SCRATCHPAD RELATE FA 

SET CYF 

SHIFT/ROTATE T LEFT 
SHIFT/ROTATE XY LEFT/RIGHT 1 
SHIFT/ROTATE X/Y LEFT/RIGHT I 
SKIP WHEN , i 
STORE F INTC DCUBLEPAD WORD! 
SWAP F WITH DOUBLEPAD WORD 1} 


SWAP CDirect Connect) | 3 
SHAP CPort Connect) t 
WRITE €Direct Connect) } 


WRITE CPort Connect) ae: 


21714 Clock Speed 


4 megahertz 


CLOCKS 


$eret 


NON @€ t+ MMW e et 4 


7/81T 
SHIFTED 


NWO WN &N M8 ce t 


10 


a 


® 
of 
~~, 


& 
% 
iO 


Biv2O0CM=2) Clock Soeed 
&6 megahertz 


{ Clocks i NOTES i 
i 1 ] m i 
j 3 } i 
j 1 { m j 
i 1 i | j 
i 2 j j 
j 2 j 1 
j 1 1 j 
j 1 j i 
! 1 I { 
| 6 j F i 
i 1 i ] 
} 6 } i 
j E ! i 
} & j | 
! i ! i 
i 1 i Ast | 
i 1 4 j 
} 1 j i 
i t J } 
i 1 j g j 
} 3 | heisj i 
j 1 i t 
fi+# of BITS! H 
| SHIFTED 1 i 
J St j ° } 
i i i 
1 8.5% i D. j 
H | i i 
{ i i H 
i 8 i | 
j - j 3 
i 6 } i 
j yf basbecredseal 
j 1 fa thru f | 
j 2 j i 
j 1 i 1 
i 1 i e i 
li*#8IT COUNT! i 
31*817T COUNTI i 
i 1 4 amen i 
j 1 j } 
j 1 i j 
i 8 I { j 
i 9 i i j 
i 3 i k 1 
i & { k i 
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ae Tf CPv=01 and the source register is SUM» DIFF or itn, 
adc one clock. | 

o- If Ais the desgination registers add tre clocks. 

Co If U is sources» this operation nay take neyeeat.cleeke. 

de If in TAPE modes this cperation may take several clocks. 

Ce If FL goes te zeros adc two clecks. 

fe If MS8X=1»5 then this operation will take feur clocks. 

Ce 


Se 


f. 


if Oranch or skio is takers add two clocks. 


if §SM> SUM or OFF is the scurce registers add one 


If DATA is the source registers adc two clocks. 


If Uis the sources this operaticn tay take several 
clocks. 


If 4H is the destination with A cut-cf-Deundss this cper- 
ation always takes one clock. 


If MSM» TOPM or A is the destinaticne cr if MBR is the 
Gestination with A outraf"boundcss add ore clock. If DATA 
or CFYND is the destinaticns add two clocks. 


If the previous operation was a WRITE into scratchpad> 
add cne clock. 


If A or MSM-is the destinations add one clock. 


If TAS is the destinatian with A caut-of*bounass add five 


Or stx clocks. 


If A is scut*cf-bounds and TAS is net the destination, 
this operation will take two olus five cr six clocks. 
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Te If first portion cf instruction is &4lidaned an odd 16é“bit 


mamory Ocundarys this operation will take two olus five 
or six ciodcks. 


Ko If the next cperation is 2 memery cyclas ada fcur clocks. 
i.e if the next operation is a nemory cycles add six clocks. 
Re If a branch or skip is takens add ore clock. 

Ne Tf BICNs FLCN» XYCNs or XYST are used» add cne clock. 

O- If the number of words soved is odds aad twe ciccks. 


De If the number of words saved is odds acc 2.5 elecks. 
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Sa 


[ BEGIN DATA.SLENGTH 
‘ BIAS DATATYPE 

< BiCN | CATA.JUSAGE 
<= BITS CEC 

¢ BR DECLARE 

+ BRANCH DEFINE 

te BRANCH.EXTERNAL DEFINE.VALUE 
} BY CIFF | 

? CA DIFFERENCE 

. CACHE | DISPATCH 

= CACHE .A DCWN 

/ CACHE.8 CUMP 

/= CALL .EXTERNAL ECHO.ADDRESS 
» CARRY ECHO.CLATA 

_ CASSETTE | ECHO.PORT.LADAPTER 
> CAT ELSE 

>= CE EMIT.LRETURNLTOSEXTERNAL 
# cc END 

é CD | ECR 

: CHARACTER ECL 

= CLEAR EVEN. KEY.PARITY 
» CMND | EXIT 

A CMPX EXTRACT 
ABSOLUTE CPY F 

ADD CODE «SEGMENT FA 

ADDRESS COOE .SEGMENT.NUMEER FAePOINTS 
ACJUST COMPLEMENT FALSE 

ALL CONSCLE.SWITCHES FE 

AND CONSTANT FINI 

ANY CCUNT FIXED 

ANY -INTERRUPT CP FL 

AS CPL FLC 

ASSIGN CPU FLCN 

ASTACK Cryo . FLD 

AT CYF FLE 

BACKWARD CYL | FLF 


BASEeLIMIT DATA | | FOR 


J o ee we . Ae eee as cm . ‘ 7 ° . ‘ Pe a aed 

: i EN CR an ie TO WOME th Fite Mina Se ‘iit AE OMI ce xa hat. BARI CN SNE EE ED A i ks ke lee Aa Le ee OT eld Nadi We Acct te wa ih th le NE a ls 
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HEX -SECUENCE .NUMBER 
HILPRICRITY 
HIPRI 


INCLUDE 
INCN 
INTERRUPT 
INTO 

IQRG 

JUMP 
KEY.DATA 

L 

LA 

La 

Lc 

LD 

LE 

LEFT 
LENGTH. BETWEENSENTRIES 
LEQ | 
LF 

LIT 

LOAD 

LOAD CACHE 
LOAD.MSMA 
LOAD.SMEN 


LOCAL.OEFINES 


LOCATICN 
LOCK 
LOCKED 


LOCACUT 
q “~ 


me 


M 


MePEMCRYSECUNTARY 


MACRCE 


“O "UU 
402 CO Prd 
C3 20 &4 Cl ful 
G ba | fe 


Vu UD 


READ 
READ .CLEAR.ELOG 
READ .OLRECT 


MAKE CSEGMENT.TAGLEJENTRY 


MAXIMUM 
MAXM 

MAXS 
MICRE 
MINI¥FUM 
MINUS 

MCC 
MCSTTOR 
MCVE 
MCVE.LNANDO 
MSdX 

MS KX 

MSKY 

MSOMA 

MSL 
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